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“Some Notes on Street Lighting. 
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[Prepared for the JOURNAL by Me. F. V. WESTERMAIER. } 


The double-inverted mantle fixture, recently brought out by the 
Welsbach Street Lighting Company, is now used extensively in these 
cities : Chicago, Ills.; Milwaukee, Wis. ; San Francisco, Cal. ; Oak- 
land, Cal. ; and Portland, Me. In the two first named cities the in- 
stallations are principally of the ‘‘ White Way”’ nature, and are 
installed and maintained by the Company under contract with the 
various Merchants’ Associations. In Oakland the new type of unit 
has been accepted as the standard street lighting unit, and in very 
short time 2,500 of these lamps will have been placed in service there. 
Other installations have been made in New York and Buffalo, N. Y., 
in which cities the lamps have been in use some time, with a view 
towards stimulating interest in a higher candle power gas street 
lighting unit than that offered by or through the regular, single, up- 
right mantle type. 

Open flame gas street lamps have disappeared practically in all 
cities of importance, save in Philadelphia and Chicago, and mantle 
gas street lighting is steadily increasing in this country, as can 
readily be seen and appreciated by a study of the following list of 21 
cities throughout the United States. The percentage increase given 
is for the time between November, 1910, and November, 1911: 














* Whitehall,” London, 





Cologne-Graetzin Type. 





1. See A.G. L. J., May 22, 1911, P. 991. 





Fig. } -—High Pressure Keith Lampson Fig 





Fig. 2.— High Pressure Gas Lamp. 














3.- Standard Berlin Type of Street 
Unit Upright Mantles, 2 in eaeh Lantern. 











Fig 4-—Inverted Low Pressure Lamp 
in Westminster, London, 


City. Per Cent. 
Atlantic City, N. J......eee-eeees LA 12.10 
Brookline, Mass.......--sceesee eseeece 7.20 
Buffalo, SE aca 7.00 
Cambridge, Mass.......0--eeseseeeeeceeees 4.10 
Fast Orange, N. J.......-- cece reer eenceees 4.50 
Indianapolis, Ind.........----+eeeeeeees - 38.30 
Fda, Og, ccccpccesvecscce  cccccesscosces 3.80 
Lowell, Mass ........sceceeeees diebactawcas 2.40 
Mount Vernon, N. Y.......---ccsececcoes . 30.00 
Milwaukee, Wis ......-.--+- et eanaeuees 2 60 
New Bedford, Mass ........---seeeeeees> ‘ 4.30 
New Rochelle, N. Y....-..-.eeeeeceesecees 3.00 
New York City ... 0  sececcceceeevececece 2.50 
Portland, Me........2-.00+ see ecceccccoes 8.40 
Providence, R. I .....- seeccecesececeeecs 1.50 
San Francisco, Cal..........+seeeeeeeeees 36.70 
St. Louis, Mo.. ......- et adhucdewes cacao 3.40 
Springfield, Th edetdenssaives voeene . 6.80 
Wilkes-Barre, Pa........ccccesscceess ~~ 5.30 
Williamsport, Pa...... et atiy ao a daca eraied 3.30 
Yonkers, 2 RR Ate a Re 10.10 


In addition to these, practically new installations have been made 
in Newark and Montclair, N. 


J., and in Oakland, Cal. This presen- 
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tation is positive evidence that gas for street lighting purposes is not 
losing ground. 

Referring to the progress of street lighting abroad, the number of 
miles of streets in Berlin lighted by various street illumination units 
are as follows: 


Type of Lamp. No. Miles. 
Upright incandescent mantles, gas . 265.00 
Low pressure gas, inverted ... ......... 8.25 
High pressure incandescent, gas.......... 31.25 
Electric lighting, all sorts... ............ 17.50 


There is shown each year a steady increase in the number of streets 
lighted by the high pressure gas system. The several types of light- 
ing equipment show : Fig. 1, the high pressure Keith lamps (16 feet 
above sidewalk), on Whitehall, London; Fig. 2, another type of 
high pressure gas lamp on a much lower (13 feet 6 inches) standard, 
near the Cathedral, Cologne, Germany ; Fig. 3, the standard type of 
double-mantle (upright) gas unit (12 feet 6 inches), used in Berlin, 
Germany ; and, Fig. 4, the double, inverted, low pressure London 
street lamp, 12 feet in height. The types used in Brussells and 
Munich are similar to those shown in the London type, Fig. 4. The 
adoption of this latter style of inverted mantle lamp by these named 
European cities seems to be along similar lines to those of the Wels- 
bach Company’s double inverted mantle adopted for the boulevard 
type of lantern. 








[CONTINUED FROM PaGE 39.] 


PROCEEDINGS, SIXTH ANNUAL MEETING, AMERI- 
CAN GAS iNSTITUTE. 


—_> 


HELD In Sr. Louis, Mo., OcToBErR 18 To 20, 1911. 





First DAY—AFTERNOON SEssion.—Part I. 


The President in convening the session at 2:30 P.M., announced 
that, to facilitate the proceedings, the meeting would be conducted 
in two Parts. He then introduced (to the attention of Part I.), Mr. 
L. E. Worthing (Chief Chemist, Detroit City Gas Company), who 
read the following paper on 
SOME PRINCIPLES OF CONDENSATION W 

REFERENCE TO WATER GAS. em 

Any attempt to gather from the technical journals data with refer- 
ence te condensation, impresses one at once with the extreme paucity 
of information concerning water gas condensation, and the compara- 
tive abundance of literature (for it can scarcely be called data, for 
very good reasons) on the condensation of coal gas. We cannot fail 
to be equally impressed with the widely conflicting theories of con- 
densation there set forth, even where the practice is substantially the 
same. Although, generally speaking, the advocates of slow conden- 
sation have had the upper hand recent years, yet we are left in doubt 
as to whether it is most desirable to effect a uniform, slow condensa- 
tion, or a condensation rapid in parts and slow in other parts. ‘Shall 
we carry the tar fog some distance along the condensing system, 
thereby bringing it to an equilibrium of tension with the naphthaline 
in the gas, and sacrificing the candle power, or shall we remove the 
tar fog at once, mechanically, by a P. & A., or one of Dr. Coleman’s 
cyclone separators?’ Shall we, with Mr. Barthold,’ expose our gas 
in the hydraulic main to the solvent action of the tar, or shall we, 
with some German engineers, actually spray our gas with tar at the 
outlet of the hydraulic main? Shall we go still further with Prof. 
White, University of Michigan, who, in a paper which will have 
been made public before this is read, has given us the results of a 
series of experiments in the course of which gas was actually washed 
with tar of various consistencies and at different temperatures, or 
shall we abandon slow condensation altegether, with M. St. Clair 
Deville,* who has given up the attempt to retain the benzol which 
will dissolve in the tar if the latter is allowed to come to an equili- 
brium of tension with regard to the benzol in the gas, in order to rid 
himself of the naphthaline which will also be dissolved in the tar 
under those circumstances? 

M. St. Clair Deville has undertaken a series of tests in the experi- 
mental plant of the Paris Gas Company at La Villette. He regards 
it as axiomatic that the primary object of condensation is to get rid 

of naphthaline. As abstracted in M. Laurain’s paper, read before 
the last meeting of the Société Technique du Gaz, his method is simply 
to pass the gas and tar fog upwards threugh a refrigerating chamber, 
or tubular condenser, through which the water flows in the same 





1. Gas World, June 11, 1904. 2. AmeRICAN GAs LiIGAT JOURNAL, June }, 190°. 
3. Journal of Gas Lighting, May 30, 191), 





direction as the gas. This condenser is so adjusted in area, velocity 
of gas, rate of flow of water, etc., that the gas and tar fog are chilled 
from 150° F. to 60° F. It is, moreover, fitted with baffle-plates in the 
lower third of the vessel, so as to further retard the fall of the tar 
and bring it into more complete equilibrium with the gas. The flow 
of the water is so regulated that the outlet temperature is only 8° or 
9° F. above that of the inlet, and the short foul main slopes down to 
the inlet of the condenser, so that any tar condensed there cools in 
contact with the gas. After leaving the refrigerator, the tar fog is 
removed by an impact condenser. M. Deville regards cold tar as a 
better absorbent of naphthaline than hot tar, and by this method 
utilizes the whole of the tar in the gas to absorb the naphthaline, 
and that in the best possible state for the rapid attainment of equili- 
brium with the gas; viz., in the state of tar fog. He admits the loss 
of a certain amount of benzol, but claims it to be only 5 per cent. of 
the total, and negligible in view of the other benefits obtained. 

Although this system is at present in successful operation at the 
works at Le Londy, representing a production of 12,750,000 cubic 
feet per 24 hours, yet there was no lack of dissenting voices among 
the members of the Society. Among these was M. Grebel, who 
quoted a loss of benzol from 3 to 6 times as great, at the works at 
Gennevilliers, after the discontinuance of the hot condensers. All 
these systems of coal gas condensation are conditioned by the neces- 
sity for the removal of naphthaline. Water gas condensation, how- 
ever, faces no such limitations. 

Thrusting aside the naphthaline question, the object of condensa- 
tion is to retain in the gas the desirable elements while ridding it of 
the undesirable. We desire to retain a maximum candle power and 
heating value; in other words, the greatest possible quantity of ben- 
zol and other light oil vapors, at the same time freeing it from tar fog 
and heavy oils. The process of condensation is governed by the laws 
of vapor tension, Dalton’s and Regnault’s laws. The application of 
these laws to modern gas engineering practice was very clearly 
demonstrated by Mr. Earnshaw, in a paper written for the third an- 
nual meeting of this Institute, on the subject of ‘‘ Benzol Enrich- 
ment.”’ 

As far as one aspect of condensation is concerned, that of retaining 
in the gas the maximum amount of benzol vapors originally present, 
the principles enunciated in Mr. Earnshaw’s paper are precisely the 
principles by which we must be guided. Water gas leaves the super- 
heater at a temperature of from 1,200° to 1,450° F. As this is cooled, 
those compenents of lowest vapor tension will condense out of the 
gas, leaving the gas more or less saturated with those components 
(benzol, etc.) of higher vapor tension. But these high tension vapors 
or liquids are miscible in all proportions with the liquids (tars and 
heavy oils) already condensed, having low vapor tensions. Con- 
sequently, Regnault’s second law—1. e., when two liquids are mis- 
cible in all proportions, the vapor tension of the mixed liquid is inter- 
mediate between the tensions of the separate liquids—comes into 
operation. 

Now, if the operation of this law is allowed to continue till the sys- 
tem (gas, benzol, etc.—condensate) is in equilibrium, the effect will 
be that some of the high tension vapors (benzol, etc.) will be absorbed 
by the liquids of low vapor tensions (condensate) and the average 
vapor tensions of the gas and condensate, with respect to benzol, will 
be the same. Consequently the candle power of the gas will be ap- 
preciably diminished. If the system comes to partial equilibrium, the 
condensate—or liquids of low vapor tension—will absorb some of the 
benzol, etc., having high vapor tensions. The amount of benzol, etc., 
absorbed, and hence the decrease in candle power, will depend alto- 
gether on the degree of equilibrium which the system (gas, benzol, 
condensate) has attained. 

This degree of equilibrium depends on three factors : 


(1.) Time of contact of condensate and gas. 
(2-) State of division of condensate. 
(3.) Temperature of gas and condensate. 


Over the second of these factors we have little control. Concerning 
the first, it is obvious that the longer the time of contact between the 
gas and condensate, the greater the opportunity for them to come 
into equilibrium of tension with respect to benzol. 

Concerning the third, it is equally obvious that the lower the tem- 
perature which the system (gas—benzol—condensate) is allowed to 
attain, the higher will be the percentage of benzol absorbed by the 
condensate from the gas. In other words, in order to rid ourselves 
of the tar and heavy oils, we are taking from the gas some of those 
valuable constituents which we wish to retain. 
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It is necessary to cool the gas in the condensing system tothe lowest 
temperature it will meet in the mains, otherwise we are simply in- 
creasing the length of our condensing line and will get condensate 
out of the drips. When the gas is cooled to this necessary tempera. 
ture, the condensate contained in it is in the best possible condition to 
absorb benzol, because, being in a state of extremely fine division, it 
offers a large absorbing surface, and can thus come rapidly to a con- 
dition of equilibrium with the gas. This tar fog is only slowly re- 
moved from the gas by friction along the sides of the mains, in the 
relief holder, in the tubular condensers, and, finally, by the P: & A. 

Obviously, then, by any system which admits of a state of equilib- 
rium of tension between the gas and condensate, we are losing a part 
of the valuable high tension vapors; and it is equally obvious that 
any form of slow condensation presents a very favorable condition 
for such an equilibrium, both on account of the comparatively long 
time contact between the gas and condensate, and the extremely fine 
state of division of the condensate, in the form of tar fog. A logical 
system of condensation would be one that afforded as short a time of 
contact as possible between the gas and condensate; or, rather, the 
complete removal of that condensate as soon as formed. 

As the gas begins to cool rapidly on leaving the superheater, and 
as we can reasonably assume that the tar fog when first formed is in 
the state of extremely minute particles, thus offering a maximum ab- 
sorbing surface, and as its specific capacity for absorbing benzol be- 
comes progressively greater as the temperature is lowered, it will be 
advisable to install the condensing system as close as possible to the 
machines. It is certain that mere cooling will not rapidly remove 
the condensate from contact with the gas. Some mechanical method 
must be adopted. The impact separator has not been successful un- 
less the whole system of gas and condensate has been reduced to a 
temperature where the absorptive capacity of the condensate for ben- 
zul is very great, thus resulting in a serious loss of candle power. A 
system which satisfies to a very considerable extent the conditions 
imposed on us by a consideration of the laws of vapor tension is that 
offered by the Doherty washer-cooler apparatus. 

Briefly, this is a device in which an ascending current of gas, travel- 
ing ata relatively low velocity, meets a descending current of water 
sprayed into the chamber by any suitable means. The waterspray 
serves at once to reduce the temperature of the gas in the most efficient 
manner, and to wash out and carry away mechanically the resulting 
products of condensation. By this means the condensate produced 
by a given lowering of temperature is carried away at once, before 
it has had time to come into equilibrium of tension with the gas. 
This system affords the further advantage of a fractional condensa- 
tion, as condensate falling from the top falls through progressively 
hotter and hotter temperature zones, thus decreasing its capacity for 
absorbing benzol and forcing it to give up any benzol absorbed, more 
than that normally absorbed, at the inlet temperature of the gas. It 
is a question, however, and one extremely difficult to determine, as 
to whether the condensate in the apparatus ever absorbs enough ben- 
zol to be in equilibrium of tension with the gas, even at the inlet tem- 
perature. 

The solution of this question, like that of many others attendant on 
condensation, is conditioned by the difficulty of getting a fair sample 
of unpurified gas, and this difficulty makes all conclusions drawn 
from experimental data extremely hazardous and uncertain. Most 
of the data, therefore, concerning the installation that I am about to 
describe is taken from actual works’ test, and the experimental ob- 
servations, though conducted with every possible precaution, are 
offered for exactly what they are worth. The washer-cooler we are 
about to describe was installed at one of the plants of the Detroit City 
Gas Company, August, 1910. An old condenser shell, which had 
formerly been used for coal gas, was utilized for the apparatus. The 
shell was 33 feet long, 14 feet 10 inches high, and 5 feet 2 inches deep. 
It was divided into 3 washing compartments by suitable baffle-plates 
so arranged that the gas passed always up against a descending 
waterspray (see sketch). 

These compartments have been numbered 1, 2 and 3 on the sketch 
and in the data, the first compartment being next to the outlet gas, 
numbering having reference to the circulation of the water, instead 
of that of gas. Each compartment was filled with 20 courses of | 
wooden grids, composed of }-inch by 6-inch strips, set edgewise, sepa- | 
rated by } inch spaces. The strips in each course of grids were set at | 
right angles to those in the courses above and below, so as to provide | 
the most effective washing arrangement. The courses of grids were | 
supported on 2 sets of 3 I-beams strung across each compartment. 
The circulating water entered a 4inch header running aboye the 





shell with cocks for each compartment. Three 2-inch pipes across 
the top of the shell distributed the water into 18 sprays centered 16 
inches by 18 inches. These sprays consisted of inch nipples passing 
6 inches below the top of the shell, ending on a slotted cap, the slot 
being 4 inch wide and about 1 inch long, looking down at a 45° angle. 
These caps were so arranged that the spray covered the whole surface 
of the grids. There was a 15-inch space between the caps and the 
upper course of grids. 

The liquor circulation, beginning at the well, was as follows: 
Suction line from the well to No. 1 pump, which forced the liquor 
through a cooler, censisting of 2 stacks ef twenty 24-inch pipes, con- 
nected by cast iron return bends, each stack being made up of 20-foot 
lengths. The cooling water was supplied by the works’ pump, and 
was distributed over the pipes by wooden troughs carefully levelled 
so that a stream of water of uniform thickness overflowed from one 
side of each trough. (See sketch.) 

The liquor passed from the cooling coil into the sprays of the first 
section, down the grids to the base, from there through a suction line 
to No. 2 pump, which forced it into the sprays of the second section, 
thence to No. 3 pump and third section, and from there overflowed 
through an 8-inch sealed overflow into a 10-inch line to the well. 
(See sketch.) The well served asa liquor reservoir and separator 
basin for the tar, which was pumped daily into a small well along- 
side, from which it flowed by gravity to storage. 

The pumps, which were of the Roots’ rotary type, were geared to a 
5-horse power 3-phase Allis-Chalmers motor. Actual working tests 
showed each pump to deliver 125 gallons per minute. They were so 
connected that Nos. 1 and 2 or Nos. 2 and 3 were interchangeable. 
One, 2 or 3 pumps and 1, 2 or 3 sections of the washer cooler could 
be used at will. For further details, see drawing. 

The washer-cooler has been in operation for more than a year and 
has given most satisfactory results. The capacity is exceedingly 
great, and in fact can hardly be estimated —being limited only by the 
amount of heat to be extracted from the maximum quantity of water 
we can put through the washer-cooler without raising the back pres- 
sure excessively, and the ability of the cooling coils to reduce that 
water to a normal initial temperature. It has taken care of a make 
of over 300,000 feet per hour without difficulty, so long as we could 
obtain sufficiently cold water for the cooling coils. The water re- 
quired is only 1/13 of that necessary for the old form of tubular con- 
denser, thus relieving the works’ pump of a very considerable load. 
The ground space, assuming it to replace scrubbers for 4 machines, 
is only } of that necessary for the scrubbers. 

As soon as the washer cooler was put into operation, we were en- 
abled to by-pass the P. & A. and the Chollar washer. The P. & A. 
has not been in use since, and the Chollar washer only during heavy 
loads in hot weather, when the capacity of the cooling coils was not 
sufficient to reduce the water to the necessary initial temperature. 
A second cooling coil is now being installed, and will be amply suf- 
ficient to take care of any condition likely .to arise in the works. 
The elimination of the P. & A. and Chollar washer brought to light 
another advantage of the washer-cooler—the exceedingly low dif- 
ferential through it. In the table of differential pressures through 
the washer-cooler for different arrangement of pumps and sections, 
it will be noticed that the maximum differential pressure is 1.6 inches. 

Comparing that with the ordinary 15-inch differential through the 
P. & A. and Chollar washer, we ean calculate a saving of 7-horse 
power per hour; and balancing against this the 2-horse power per 
hour, necessary to operate the circulating pumps, we have a net 
saving of 5-horse power per hour. The tar and heavy oils are 
totally removed at considerably higher temperatures than in ordi- 
nary operation. This results in more effective purification, ease of 
revivification and longer life of material. The percentage of oil and 
tar present in the purifying material is less than }, the percentage 
present under the old method of operation. The material comes out 
of the boxes loose, instead of in sticky cakes, and revivifies with most 
remarkable rapidity and thoroughness. 


Differential Pressures Through Washer-Cooler with 1, 2 and 3 Stages 
and 1, 2 and 3 Pumps, Gas Passing at the Rate of 150,000 Cubic 
Feet per Hour. 


Inlet. Outlet. Differential. Pumps. Stages. 
3.2 1.8 1.4 Nos. 1 and 3 2 and 3 
3.2 1.8 1.4 - a 

2.4 0.9 1.5 ? - 

2.6 1.3 1.4 ~ es 

2.6 1.2 1.4 sit ala 

3.1 1.8 1.3 y 1, 2and 3 
3.0 1.6 1.4 $6 tt 


pres are T 
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Inlet. Outlet. Differential. Pumps. Stages. 
3.0 1.6 1.4 Nos. 1 and 3 1, 2and 3 
2.5 1.0 1.5 Nos. 1, 2and 3 be 

2.6 1.1 1.5 = si 

2.7 1.2 1.6 “i és 

3.0 1.6 1.4 No.1 - 

2.7 1.3 1.4 oe “5 

2.6 1.1 1.5 - 2and 3 
2.6 1.2 1.4 4 pe 

2.3 0.8 15 3 (one stage) 
2.2 0.6 1.6 id si 

2.2 0.6 1.6 ad sg 


That this system of condensation does not tend to produce a tender 
gas has been thoroughly demonstrated by actual operation records 
since it was installed, under very severe weather conditions. A test 
of this point was made last winter. A rather high candle power 
water gas was made at Station A and pumped into an inclosed holder, 
the holder having been flushed previous to filling. After standing in 
the holder 24 hours the gas was pumped through a main (over 3 miles 
long) to an open holder—lines and holder being also flushed—and al- 
lowed to stand for 72 hours, after which it was pumped back to Sta- 
tion A. Candle power and B.T.U. tests were made at 20-minute inter- 
vals, or nearly as possible, when the gas was pumped into the inclosed 
holder at Station A, and similar tests were made when it was pumped 
back to Station A from the open holder at Chene street. The gas in 
the holders was subjected to a minimum temperature of 12° F. and an 
average temperature of 26°F. A record of the tests is found in the 
appended table : 


Water Gas Candle Power and B.T.U. from 12: 50 a.m. to 4: 25 A.M. 
2-18-11, and from 12: 30 a.m. to 3 A.M. 





-—-—— Gas as Made.— =~ ,-Gas After 96 Hours’ Exposure.— 
Time. C.P, 22.0. Time. GP. B.T.U. 
12: 50 23.73 683.7 12: 30 22.27 664.2 

1: 25 23.83 684.4 12: 50 22.43 671.5 
1: 25 23.75 595.3 . 1210 22.57 672.2 
1: 45 23.99 684.4 1:30 22.55 671.5 
2: 05 23.51 683.2 1: 50 22.50 663.6 
2: 25 23.78 682.3 2:10 22.40 671.5 
2: 45 23.99 682.3 2: 30 22.42 670.4 
3: 05 23.76 673.5 2: 50 22.47 671.5 
3: 25 23.33 675.9 eed os Rie 
8: 45 23.40 670.0 

4: 05 23.12 666.6 

4:25 22.88 ieee 








Average... . 23.60 680.1 22.45 670.9 
Loss in candle power, 1.15; loss in B.T.U.’s, 9.20 


Atmospheric Temperatures to which Gas was Exposed During 96 


Hours. 

Date. Minimum. Maximum. Average. 
DOIN Gc abs aide cn ss ecenes 26 37 33 
Eitan ssiebic vie nied bts 26 30 28 
ES id mais pind aew ee ® 20 24 22 
| Ry ey Se 12 22 17 
| OEE ee Ey eee 28 34 30 


These results show that this gas which, under ordinary condensing 
conditions, could not fail to be extremely tender, showed a drop of 
1.15 candles and 9.2 B.T.U.’s, which speaks for itself. A determina 
tion of the amount of benzol absorbed by the condensate in the washer 
cooler is attended by considerable difficulties, owing to the extremely 
uncertain samples of unpurified gas obtained. In arriving at the re- 
sults in the appended table, large sample tubes were inserted in the 
main at the inlet and outlet of the washer-cooler, these tubes being 
capped and having openings looking in the same direction as the 
stream of gas. These openings were, respectively, in the center, mid- 
way between the center and circumference, and at the periphery of 
the main. The sample tubes were bushed down to } inch in the main 
and the gas stream was led through trains of flasks, set in a freezing 
mixture, thence through a tar filter of glass wool, to the meter. As 
the apparatus was on the inlet side of the exhauster, the gas stream 
was pulled through the train with an air aspirator. All connections 
were }-inch glass tubing, and every precaution was taken to prevent 
tar washing of the gas. Condensate from these tests was taken, sepa- 
rated from the water, carefully fractionated, and the amount and 
specific gravity of the benzol determined. The results are given be- 
low, and show a comparatively slight loss of benzol (hence, of can- 
dle power) in the washer-cooler. 


Grams of Benzol per Cubic Feet of Gas at Inlet and Outlet of 
Washer-Cooler. Benzol Fraction to 81° C. Redistilled. 


Cubic Inlet Outlet Gram. Ben- Sp. Gr. 
Feet Tempera- Tempera- zol perCubic Gas at 
No. of Gas, ture. ture, Foot. 15*C, 
D* SR kines hie 220 160 49 0.149 0.874 


Outlet.....,. 264 120 47 0.137 0.880 





Cubic Inlet Outlet Gram, Ben- Sp. Gr. 

Feet Tempera- Tempera- zol per Cubic Gas at 

No. of Gas. ture. ture. oot. 14% C, 

Ba; CIE Sig as 324 154 48 0.143 0.876 
i oe 280 126 48 0.136 0.878 
ae 262 165 51 0.153 0.872 
Outlet....... 196 132 50 0.156 0.874 

2; shiva: 149 144 47 0.162 0.875 
Outlet .... . 184 115 48 0.144 0.883 

BS. ME sus ones 265 154 50 0.151 0.875 
je 200 123 48 0.142 0.882 

fe | fae 125 142 48 0.147 0.872 
J ee 160 118 49 0 140 0.876 
‘eae 255 160 51 0.154 0.876 
Outlet....... 220 125 49 0.143 0.881 


Determination of benzol absorbed by condensate as determined by 
distillation of tar: Tar per 1,000 cubic feet gas separated in W.C. 
equal 0.096 gallons, = 0.80 pounds = 363 grams tar per 1,000 cubic 
feet of gas. Percentage of benzol in tar is 1.3 per cent.; grams of 
benzol per cubic foot of gas lost in W.-C. = 0.363 x 0.013 = 0.005. 
What is probably a more trustworthy indication of the work done 
by the washer-cooler can be obtained from the works’ results. These 
showed a saving during the 12 months succeeding the installation of 
the washer-cooler over the 2 years previous of 0.254 gallons of oil per 
1,000, a consummation distinctly satisfactory. I do not wish to be 
considered as holding a brief for the washer-cooler. It can only be 
regarded as one method by which the principles laid down at the be- 
ginning of this paper can be successfully applied to water gas con- 
densation. The basic ideas that a consideration of the laws of vapor 
tension force upon us are: 


First.—That slow condensation, in which tar fog formed is carried 
along with the gas at a diminishing temperature, is ruinous to can- 
dle power, owing to the tendency of the tar fog to come rapidly to 
equilibrium with the gas at these reduced temperatures, when its 
specific capacity for absorbing benzol is much greater than at the 
temperature at which it was formed. 


Second.—That, disregarding the naphthaline question, as we can 
generally afford todo in water gas practice, a successful system of 
condensation must be one which will remove tar fog or condensate 
at comparatively high temperatures, as soon as formed, so that it 
will not have an opportunity to get into equilibrium with the gas, 
with respect to benzol, at that final temperature at which the gas 
must enter the mains. 


There is no reason why this system cannot be applied to coal gas 
manufacture, always providing that the outlet temperature of the gas 
from the condensers is at least as low as any temperature it will 
afterwards encounter. If, after we have removed the tar at a com- 
paratively high temperature, the gas is further washed and cooled, 
the effect will be that only a small amount of com paratively heavy 
oils will be removed, together with the naphthaline in excess of that 
necessary to saturate the gas at the outlet temperature. Candle 
power will not be affected, because there is not enough benzol in the 
gas to saturate it, even at the minimum temperature, and the amount 
of condensate extracted after the removal of the tar is so small in 
volume that it will have practically no effect in absorbing benzol ac- 
cording to the tension-equilibrium laws. There will be just that 
amount of naphthaline in the gas necessary to saturate it at the out- 
let temperature of the gas. - Now, if the gasis not further cooled, 
there will be no deposition of naphthaline in the mains. We can 
readily see that outside weather conditions would govern the opera- 
tion of the condensing system. The minimum temperature encoun- 
tered by the gas would have to be determined, and the gas at the out- 
let of the condensers held at that temperature, or sufficiently below 
te afford a reasonable factor of safety. Of course, if we wish to re- 
move the naphthaline from the gas, so as to let it enter the mains in 
a really unsaturated condition, we must adopt the method by which 
the gas and condensate can come to equilibrium of tension at low 
temperature, which means the absorption of a large amount of ben- 
zol; or we must take the tar out first, and further cool it to a tem- 
perature considerably below that which it will afterwards encounter. 
Of these two systems, the last will be by far the more desirable with 
respect to candle power. The advantages of the washer-cooler sys- 
tem may be summed up as follows: 

1. Complete removal of the tar fog at comparatively high tempera- 
tures as soon as formed. 


2. Fractional condensation, rather, a fractional distillation of the 


condensate on its way from top to bottom of the washing compart- 
ment. 


3. Great capacity, the limit of which is yet to be determined. 
4. Small ground space occupied, 
5. Low initial cost. 
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6. A very considerable decrease in differential pressure through 
the condensing system. 


7. Ability to deliver gas to boxes at higher temperatures, causing 
more effective purification. 


8. Purifying material in good condition when removed from the 
boxes, which enables us to revivify it more rapidly and use it up to 
a higher percentage of sulphur. 


9. Better oil results, because this system of condensation prevents 
the absorption of an excessive amount of benzol by the condensate, 
hence gives us increased candle power. 

For these reasons, though the washer-cooler may not be the last 
word in condensation, it offers such unique and exceptional advant- 
ages over the system of slow condensation, that it must come more 
and more generally into use in modern water gas practice. 

(To be Continued.) 








(Continued from page 43.) 


Insulation as a Means of Minimizing Electrolysis in 
Undereround Pipes. 


; oe 
[Prepared for the Sixth Meeting, american Gas Institute, by Dr. E* 
B. Rosa and Mr. Burton McCo.ium.] 


Leadite joints when new, also have ample resistance, comparing 
favorably with cement joints in this respect, but their resistance ap- 
pears to decrease rapidly with age. This is very strikingly shown in 
Table IX., which shows the variation of the resistance of some leadite 


TaBLE IX.—Showing Variation of Resistance of Leadite Joints with 
Time. 

Date...July7. July 14. July 21. July 28. Aug 11. Aug. 25. Sept. 8. Sept. 19. 
Current. --. 0.0069 0.0076 0.046 0.268 0.064 0.360 1.24 1.88 
Resistance.. 2,174 1,990 326 56 23 41 12 8-ohms. 
joints with time. A pipeline about 100 feet long was laid with leadite 
joints, care being taken to make all joints free from metallic contact 
between the ends of the pipe. At the center of the line the pipes 
were separated, an insulating plate inserted, and the two ends of the 
pipe on either side of the insulating plate were provided with insu- 
lated leads leading to the surface in which an ammeter could be in- 
serted for the purpose of measuring the current flowing in the pipes 
from time-to-time. The arrangement for measuring current was 
essentially the same as with the cement covered pipes shown in Fig. 1. 
A difference of potential of 15 volts was impressed on this line con- 
tinuously, which was sufficient to give a drop of potential of about 
0.8 volts on each joint. The readings show that the current was 
very small when the pipe was first laid, but increased rapidly with 
time, and after being laid 4 months the resistances have decreased to 
about 1 two-thousandth of their initial value and are still decreasing. 
At first it was supposed that the apparent decrease in the resistance 
of the joints might be due to increased leakage around the joints but 
measurements made of some of the joints when uncovered show that 
the resistance of the joint itself has decreased. The resistance of 
these joints is still high enough, however, to be quite effective in 
reading currents in the pipes to a safe value under ordinarily severe 
conditions, but whether they will ultimately fall to so low a value 
as to render the joints worthless is a matter that only a long time 
test can show, and the tests on these joints will be continued until 
this point has been definitely determined. 

A condition already referred to that is likely to cause trouble is a 
too infrequent use of insulating joints, and this condition is probably 
responsible for most of the disfavor into which this method has fallen 
in some quarters. Obviously, if the joints are placed far apart the 
long stretch of intervening pipe may pick up considerable current 
and since most of this current must flow out of the pipe as it ap- 
proaches the insulating joint, serious electrolysis may occur on the 
positive side of the joint. The more frequently the joints are placed 
the less the danger from this source. It is, of course, impossible to lay 
down any very definite rules in regard to the frequency with which 
such joints should be used, since that must be determined in each case 
by local conditions. In general, however, it may be said that the 
resistance joints should not be confined to the positive area, as some 
have supposed, but should be distributed throughout the negative and 
neutral areas also. All lines which run nearby, or cross under, street 
railway tracks are generally most in need of resistance joints. 

In many cases, where there is good reason for believing that the 
drop of potential is fairly uniformly distributed throughout the entire 
region in which the insulating joints are to be placed, it is sufficient 
simply to determine the total difference of potential between the ends 
of the line affected and use this value in determining the number of 


across each joint shall not exceed a predetermined value. It often 

happens, however, that the potential gradient may vary greatly in 

different portions of the line, and if the joints were uniformly spaced 

in such cases, the joints would either be more frequent than neces- 

sary in some places, or too few in others, and the condition of maxi- 

mum of protection at a minimum cost would not be realized. This 

condition is very likely to occur where a pipe line runs at right 

angles to railway lines, in which case the potential gradient along 

the pipe will often be many times greater at points within a short dis- 

tance on either side of the track than at more remote places. Other 

conditions, such as the presence of other pipe systems, may also dis- 

turb the uniformity of the potential drop. 

In some instances, as in laying new lines where some cheap type of 

joint is being used, it may often be cheaper to allow a liberal factor 

of safety and install enough joints to be safe under any conditions 

that may arise; but in other cases, as for instance, where insulating 

joints are to be inserted in large and important mains already laid, 

where the cost of the joints is an important matter, and where inter- 

ruption of the service is a matter of serious momeut, it is important 
that no unnecessary joints be used and that these be so placed that 
they will be most effective in reducing current flow in the pipes, and 

so there will be no danger of developing a high enough difference of 
potential across the joint to cause trouble. For this reason, before 
attempting to install a series of insulating joints for the purpose of 
preventing electrolysis, in cases where it is important for economic 
or other reasons to use as few joints as possible, it is important (first) 

to make a careful potential survey of the district to be affected, and 
determine the magnitude of the potential gradients in a direction 
parallel to the pipe lines. This will enable one to determine in ad- 
vance the approximate number of joints that will be necessary, and 
also the proper location of the joints, so that the drop of potential 
across any joint may not exceed a certain amount. If a new line is 
to be laid it is safe to assume that the average potential gradient after 
the pipe has been laid will not differ greatly from that which pre- 
vails before-hand, provided the joints are used at proper intervals ; 
but the distribution of this potential gradient will be greatly altered, 
practically all of the fall of potential occurring at the joints. The 
average drop of potential across joints in any given portion of the 
line will be approximately equal to the total drop divided by the 
number of joints. When insulating joints are to be placed in old 
lines, it is well to bear in mind that the insertion of the joints in the 
pipe will, in general, increase the potential gradient along the pipe. 
This increase may reach as much as 100 per cent. or more, and allow- 
ance should be made for this. 

In actually measuring the potential gradients in the earth special 
precautions must be taken if trustworthy results are to be obtained. 
Some form of non-polarizable electrode must be used, and so designed 
that the resistance of the earth immediately surrounding the electrode 
will not produce a large enough drop of potential under the flow of 
the voltmeter current to affect seriously the readings of the instru- 
ment. To accomplish this the surface area of the non-polarizable 
terminal should be large, and it should be used in connection with a 
high resistance voltmeter having a high current sensibility. A form 
of electrode which we have found satisfactory for this purpose is a 
modified form of the Haber electrode, shown in Fig. 6. A wooden 
rod, about 3 feet long and 1 inch in diameter, is provided at one end 
with a copper sheath about 6 or 8 inches long. To this sheath an in- 
sulated wire is connected and carried up along the rod to be used as 
connection to the voltmeter. The copper sheath is then placed in a 
cylindrical, porous, enclosure somewhat larger than the sheath and 
the intervening space filled with copper sulphate crystals. Hollow 
cement cylinders, about 2 inches in diameter and slightly longer than 
the copper sheath, have proven satisfactory for this purpose. Two of 
these electrodes are used, and when it is desired to measure the differ- 
ence of potential between any two points in the earth, holes are drilled 
into the earth at the desired points, to a depth of a foot or more, by 
means of a crowbar or other suitable tool, and these filled with copper 
sulphate solution or water, into which the non-polarizable electrode 
is immersed to a depth sufficient to cover the copper sheath. The in- 
sulated copper leads being connected to the terminals of a suitable 
voltmeter, ihe difference of potential can be determined, which will 
be practically free from errors due to polarization. 

After a series of joints are installed the only method of determining 
experimentally whether or not a sufficient number of joints has been 
installed is by measuring the drop of potential across each joint and 
by measuring current flow in the pipes. If the joints are too few in 





insulating joints that are needed in order that the drop of potential 


number in any locality, there will generally be too high a voltage 
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across the joints, and thus the consequent heavy leakage current may 
injure the pipe on the positive side of the joint. The voltage that 
can be safely permitted is a matter which depends on a variety of 
conditions, such as the nature of the seil, kind of joint used, etc., and 
can only be roughly indicated here. Careful observation of jeints 
under average conditions for a considerable period, together with 
laboratory experiments to be given later, indicates that a drop across 
the joint of from 0.1 to 0.4 volts can usually be regarded as safe. The 
lower limit applies to pipes located in low wet places, and to joints 
having a short leakage path between the sections of the pipe, and the 
upper limit to pipes in comparatively dry soils and to joints having a 
long leakage path. This matter of the length of the leakage path 
around the joint is an important one, and is treated at some length 
later in discussing the relative value of different kinds of joints. If 
the joints used have not a very high resistance, as when leadite is 
used, for instance, considerable current may flow through the joints 
without making a dangerous drop across the joint, and the currents 
thus collected in a large number of branch lines may ultimately be 
carried to a few lines in a remote quarter and there give rise to seri- 
ous damage. As to whether current flowing through the leadite in- 
volves danger to the joint has not yet been determined. In order to 
guard against this, current measurements in the pipes should also be 
made. If in any line any considerable current is found to be flowing, 
or if the voltage across the joints exceeds considerably the limits 
mentioned above, additional joints should be installed. 

One of the problems encountered in attempting to protect a pipe 
system by the use of resistance joints is the effect of other pipe sys- 
tems in the same territory not so protected. Gas and water systems, 
for instance, are often brought into metallic contact with eaeh other 
im many places, and this greatly increases the difficulty of protecting 
either system alone by the use of resistance joints. This difficulty 
could be largely avoided by inserting an insulating joint in the ser- 
vice pipe inside of the building in which metallic connection with the 
other system is made. There are other complications, however, 
which are not so easily dealt with, and where an uninsulated pipe 
system occupies the same territory with an insulated system isolated 
cases of electrolysis are likely to occur. 

When a line having insulated joints must be connected to another 
line not so insulated, trouble may be experienced due tothe tendency 





to develop with potential drops across the joints in such places, par- 
ticularly if the uninsulated pipe line is at a potential considerably 
different from that of the earth, either positive or negative. This 
condition is especially likely to occur if the uninsulated main is con- 
nected to negative return feeders and those insulating joints, which 
connect the insulated lines to those having the negative feeders at- 
tached, are often subjected to unavoidable differences of potential 
that may be sufficient to destrey the joint in a short time. For this 
reason the use of insulting joints and negative return feeders in the 
same system is not to be recommended. 

The difference of potential that can safely be permitted across a 
joint presents a problem of great importance and one to which com- 
paratively little study has been given. Some of the factors govern- 
ing this are mentioned above, and one of the most important of these 
is the type of joint used. It is well recognized that the actual dam- 
age due to the discharge of current from a pipe depends not so much 
on the total quantity of electricity discharge, but mainly on the dis- 
tribution of the discharge. If the current leaves the pipe uniformly 
over a large surface a much longer’ period must elapse before serious 
damage will result than if the intensity of current discharge is much 
greater at some points than others, so that condition which tends to 
prevent concentration of discharge will correspondingly reduce the 
danger. As already shown, pipes, even when provided with insula- 
ting joints, will carry some current; and especially, if the joints are 
not very frequent, considerable current may be found, and since with 
high resistance joints most of this current must leave the pipes at 
every joint, it becomes important to determine as accurately as pos- 
sible what the distribution of this discharge may be and to find how 
this distribution may be made most nearly uniform. 

To determine something of the effect of the form of the insulating 
joint on the distribution of current around the joint, 3 perfectly in- 
sulating joints were made of 4-inch cast iron pipe, 1 a bell-and-spigot 
joined by paraffine ; the second, a butt joint with § inch of paraffined 
wood separating the pipes; and the third, a similar butt joint with 5 
inches of paraffine wood between the pipes. The arrangement of the 
apparatus is shown in Fig. 7. 
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Fig. 7.—Scale, 14 Inches =1 Foot. Arrangement of Apparatus for Exploring 
Current Distribution at Iusulating Jvuints. 

The pipes in succession were placed coaxially in a cylindrical tank 
of water, 23 inches in diameter and 32 inches in depth, with the joint 
near the center of the tank. The bottom of the tank was covered 
with a layer of paraffine and the end of the pipe rested on a glass 
plate. Rubber covered leads, attached to the pipes 14 inches from the 
| joints, permitted the impressing of voltages from 4 to 11 volts. 

An L-shaped, 2-conductor, rubber insulated, cable was lowered into 
the water, the plane of the L being kept radial to the pipe, and the 
end of the L bent upward so that the line joining the exposed ends of 
the wires at the terminus of the L was normal to the surface of the 
pipe. Since the specific resistance of the water was substantially 
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uniform throughout, the potential gradient at any point was propor- 
tional to the intensity of the current at that point, so that, by meas- 
uring the difference of potential between the two exposed ends of 
the wires, when placed as close as practicable to the surface of the 
pipe (about 0.04 inch), the potential gradients thus obtained, divided 
by the specific resistance of the water, gave the intensity of current 
at that point; and, by raising or lowering the L, the intensity of 
current discharge at any point could be found. The specific resist- 
ance of the water used was 5.620 ohms per centimeter cube, which is 
about the mean of that of a large number of samples of earth taken 
from various places in city of Pittsburgh. It was necessary to im- 
press rather high voltages across the joint in order that the potential 
difference between the terminals of the L should be large enough so 
that the reading would not be seriously affected by polarization at 
the terminals. From 20 to about 100 volts were used, according to 
the type of joint under test. The results of the tests are very strik- 
ngly shown in the curves of Fig. 8, in which the intensity of current 
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Fig 8.—Curves Showing the Effeet of Variou: Insulating Joints on the Distribution of 


Leakage Current around the Joints. 


discharge is plotted as a function of the distance along the pipe for 
some distance on each side of the joint. In each case the axis of the 
pipe is taken as the zero axis of current, and positive values repre- 
sent flow of current away from the pipe. While negative valves 
represent current returning to the pipe. For convenience in mak- 
ing comparisons all the readings are reduced to values corresponding 
to a difference of potential of 20 volts across the joint. The curves 
indicate that the form of the joint has a most decided effect on the 
distribution of current discharge. The bell-and-spigot type shows a 
very high density of current just under the edge of the bell indicat- 
ing a very high rate of corrosion at that point. The butt joint, shown 
at the bottom, having a length § inch, shows a much better dist ribu- 
tion of current, the maximum intensity being about } that in the case 
of the bell-aud-spigot joint. With the joint 5 inches long still further 
reduction in the height of the peak is shown, the maximum intensity 
of discharge being only 15 per cent. of that of the bell-and-spigot 
type. It is also very interesting to note that the total flow of current 
about the joint does not differ greatly in the 3 cases, the resistances 
of the leakage path being 68, 72 and 87 ohms in the bell-and-spigot, 
34-inch and 5-inch joints, respectively. Particularly significant is the 
comparison of the 2.butt joints in this respect. Although one is 10 
times as long as the other, the resistance of the leakage path is in- 
creased by less than 30 per cent. This shows the unwisdom of at- 
tempting to reduce the current flow in a pipe line merely by increas- 
ing the length of a few joints. The short joints are, as a rule, much 





much more frequently for the same total cost. As a rule, therefore, 
it would appear preferable, in installing a line of insulating joints, 
to use a large number of short joints rather than a few long ones, as 
in this way the current in the pipes can be kept at a much lower 
volume, and the relatively large number of joints will usually be 
sufficient to prevent any serious potential drop across the joint. In 
some cases, however, as where the insulating joints are discontinued, 
or where, for any reason, it is desired to use but a few joints, or 
to place them in places where high potential differences are un- 
avoidable, the above tests show that the long joint is much to be pre- 
ferred, because of its effect in preventing great concentration of cur- 
rent discharge near the edge of the joint. 

The above data furnished also a basis upon which can be made a 
roughly approximate determination of the voltage drop which may 
be permitted across a joint of the types tested. It can be shown that 


the rate at which corrosion will penetrate the iron is given by the 
‘ 


formula L = D x 5 where L is the rate at which the corrosion 


penetrates the iron expressed in centimeters per year; C is the elec- 
trochemical equivalent of iron; D its density; P the average poten- 
tial gradient in volts per centimeter normal to the pipe at the point 
considered ; and § is the specific resistance of the iron in ohms per 
centimeter cube. The assumption is here made that the efficiency of 
a : GC. 
corrosion is 100 per cent. For cast iron the value of D's about 1,280, 
\ ’ 
and the equation becomes L = 1,280 . sz Assuming 5,600 ohms per 
centimeter cube as the specific resistance of the soil, and a drop of 
potential of 0.4 volts across the joint, and determining from the curves 
in Fig. 8 the current maximum intensity reduced to this voltage we 
get as the maximum rate of penetration of the corrosion in inches 
per year: 


Character, Inches, Per Year. 
Bell-and-spigot joint.............e.06. -ee- 0.084 
de SE WONG BORING 6 i 96:06:06 6.0 cin dicignienes 0.009 
Ce WOO Bas 6 ci cwsis cao tededeteriese 0.004 


The time required for the corrosion to penetrate clear through a pipe 
4-inch thick containing these joints is, therefore, as follows: 


Character. Years. 
NE vcveschibeeen «ecdenveeses 14.7 
AMMEN oc rncrcede adel, dos qechacieeiiets 53.4 
SG OE oo oc bobistc nc Welciscucddeecécanee 121.0 


The permissible drop across a joint in 4-inch cast iron pipe for a life 
of 40 years is as follows: 


Character, Volts. 
Well-and-epiget bmb eso. os ec ccccccecceses 0.147 
MAME: cas cadiGlemiidcnncncweendeadsks 0.53 
DA Ue oo ic acco walbenddcvewsane need 1.22 


In considering these figures it is well to remember the corrosion 
here indicated is that due to electrolysis, and is in addition to the 
corrosion occurring due to the soil or water. It should be added that 
we have found specific resistance as low as 1,100 ohms per cm. cube, 
and under such conditions the rate of corrosion may be 5 times that 
computed above. Further, the effect of surface resistance due to 
paints, etc., and the effects of polarization under low voltages, are 
not here considered, so that considerable variations from the calcu- 
lated values may be expected. These calculations are of value only 
in that they indicate that a drop of potential across a joint can hardly 
be considered safe, if it exceeds a few tenths of a volt, and that much 
can be gained by the use of a long leakage path where voltages are 
expected to be high. This problem is an important one, and much 


additional work remains to be done in this direction. 
(To be Continued.) 








[CONTINUED FROM PaGE 46.] 


PROCEEDINGS, SEVENTH ANNUAL CONVENTION, 
NATIONAL COMMERCIAL GAS ASSOCIATION. 


——— 


HELD IN DENVER, COL., OCTOBER 24 TO 28, 1911. 





THIrD DaY—AFTERNOON SESSION. 
The President introduced Mr. W. M. Blinks, of Kalamazoo, Mich., 
who read the following paper on 
COMPARATIVE COSTS AND EFFICIENCY OF GAS, ELECTRIC 
AND GASOLINE LIGHTING. 
The comparative costs of gas and electricity for lighting have been 
generally accepted as much in favor of gas. Electrical selling argu- 





cheaper and easier to install and they can, therefore, be installed 


(Continued on page 60.) 
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[OrFictaL NoTIcE.] 


Forty-Second Meeting, New England Association of Gas 
Engineers. 
fies 1 
New ENGLAND ASSOCIATION OF Gas ENGINEERS, 
OFFICE OF THE SECRETARY, 
East Boston, Mass., Jan. 1, 1912. 

The Forty-Second Annual Meeting of the New England Associa- 
tion of Gas Engineers will be held Wednesday and Thursday, Feb- 
ruary 14th and 15th, 1912, at Young’s Hotel, Boston. 

Papers are being prepared on: 

High Pressure Distribution. Gas Office Buildings. Industrial 
Appliances. Producer Practice in Water Gas Making. Shavings 
Scrubbers. Measurement of Flow in Mains. And on other subjects 
of interest. 

Members will dine together Wednesday evening. 

Those who wish to join the Association should send in application 
to the Secretary before the meeting. N. W. GirrorD, Secretary. 








[OrFicIaAL NOTICE. } 
Annual Meeting, Iliinois Gas Association. 


eeniliaillesaaiie 
ILLINOIS GAS ASSOCIATION, ) 
TEMPORARY OFFICE OF SECRETARY, 
Dixon, ILLs., January 17, 1912. 

To the Members, Illinois Gas Association: The next annual meet- 
ing of the Illinois Gas Association will be held in the Auditorium 
Hotel, Chicago, under dates of March 20th and 2ist, 1912. Announce- 
ments as to papers to be discussed will shortly appear in this JOURNAL. 

F. E. NEWBERRY, Secretary. 








[Special Editorial Correspondence by Telegraph. | 


FOURTH ANNUAL MEETING, INDIANA GAS 
ASSOCIATION. 





THE CLAYPOOL, INDIANAPOLIS, IND., Jan. 18, 1912. 

Dear JOURNAL: The Fourth Annual of the Indiana Gas Association 
was in full swing yesterday, under the able direction of President 8. 
E. Mulholland, who was looking his brightest and doing his best (and 
none else could do better) every minute. In fact, he commenced the 
proceedings by giving a dinner, in this tip-top abiding place, the 
evening of the 16th, his especial guests being the executives of the 
Association, meaning the Directors, too. At 10 a.m. of yesterday that 
** noblest Roman of them all,’’ Hon. Thos. R. Marshall, Governor of 
the State, welcomed the Association in hearty fashion. In fact, his 
speech was, in good part, a State paper, defining the advantages that 
come to company and consumer through the working of Utilities 
Commissions; nor was the Governor at all slow in pointing out 








wherein and under what circumstances regulation of the sort noted 
might be rendered boomful rather than beneficial. 

Secretary Eves sprung an agreeable surprise in his report, which 
showed a net increase in membership of 37, which is now returnable 
(close of 1911) at 98 active and 48 associate. The muster roll also 
bears evidence of the hold the Association has on the industry at 
large, in that the names of many officials of companies on the execu- 
tive side have been enrolled. President Mulholland’s address was a 
business like (and scholarly as well) presentation of how advanced 
principles obtained to favor gas trading increase and the promotion 
of friendly relations with the public at large. Of course, it is no new 
manifestation on Mr. Mulholland’s part, this putting out of hearing 
the ‘‘ public be?’’ slogan. Only one paper was read during the 
morning session—that by Mr. H. Kaufman, on ‘‘ Securing New Busi- 
ness and Increasing the Sale of Gas Per Meter in Small Cities.’ How- 
ever, it was of sufficient length to cause the discussion to be put over 
until the afternoon. 

After luncheon the members travelled in special car to the labora- 
tory and lecture room of the Eli Lily Company, wholesale druggists 
in Indianapolis, where a complete equipment of gas and other 
chemical apparatus, enabled Dr. S. W. Parr, Professor of Applied 
Chemistry, University of Illinois, to effectively illustrate an excel- 
lent lecture on ‘‘Calorimetry,’’ and a talk (also nicely illustrated) 
on ‘Surface Combustion.’’ These topics, of a positive certainty, 
were amply sufficient to repay any expenditure of time and money 
incurred by any delegate in attending these sessions. 

The entertainment for the first evening included a first rate din- 
ner, served in the Claypool’s best style. It was accompanied by a 
programme of songs, speeches and informal offerings that caused no 
end of enjoyment. A local song ‘‘ The Jolly It Boys”’ was especially 
taking, and it actually went with a roar, to the accompaniment of 
‘* Yankee Doodle.’’ After dinner an invasion of the Grand Opera 
House was made, and the march was so successfully and irresistibly 
directed that it did not cease until the front rows had been reached. 
The ‘‘ artists,’’ spurred on by some impromptu prompting, entered 
into the spirit of the affair with such levity that the average specific 
gravity of the show did not exceed .412, The miserable thing in 


eonnection with the first day was the knowledge that ‘‘Our own 
Jim.” Dunbar was prevented by illness from attending the sessions. 
G. A. 


THE CLAYPOOL, Jan. 19, 1912. 


Dear JOURNAL: One would fear that the ‘‘ front row trance” of 
the first evening would have interfered with the attendance on the 
second day. Not so, however, for 110 greeted ‘‘ Mull.’’ when the 
business order was called for. And here we had the genuine surprise 
of the meeting. Shortly after the regular order had been announced, 
the President announced the presence of Mrs. O. N. Guldlin (wife of 
Mr. Olaf N. Guldlin, and Chairwoman of the Home Economies 
branch of the Federation of Women’s Clubs), who formally intro- 
duced that clever woman and charming lady to the Association. In 
well-chosen speech she read a paper on the matter of ‘‘ Our Mutual 
Interests ;’’ and, take it from me, the N. C. G. A. should get busy 
forthwith over putting that paper of Mrs. G.’s in the hands of every 
housewife resident in a district supplied with gas. The balance of 
the papers listed (save that by Mr. T. A. Elder) came in for due con- 
sideration, the concluding number being that by the Dean of the 
Association (Mr. W. Wallace), whose Reminiscences of 44 Years 
in the Gas Business’’ brought the technical matters to a closing. 
The officers elected were : 

President—Howard L. Olds. 

Vice President—Wm. Wallace. 

Secretary-Treasurer—Philmer Eves. 

Directors - Carl H. Graf, D. A. Barnes, A. C. Cooke, A. C. Blinn 
and G. M. Dolley. 


The number of Directors was increased to 9 from 6, and the next 
meeting place will be Indianapolis, the date to be selected by the Di- 
rectors. The usual votes of thanks brought to a close the best at- 
ew most enthusiastic and useful meeting of the Association.— 








BRIEFLY TOLD. 
—qQnaqav—— 

ANNUAL MEETING, ILLUMINATING ENGINEERING SocieTy.—The Illu 
minating Engineering Society held its annual meeting, the evening 
of the 12th inst., in the rooms of the Machinery Club, 50 Church 
street, New York city. The meeting, which was preceded by a din- 
ner, was attended by 100 members and guests. President Kennelly 
acted as toastmaster and proved again his ability as a presiding officer 
and a wit. He eteodinead the following, whose speeches were chiefly 
along the idea of co-operation: Mr. Gano Dunn, President, American 
Institute of Electrical Engineers ; Mr. Walter Cook, President, Amer- 
ican Institute of Architects ; Hon. Ira C. Copley, President, American 
Gas Institute; Dr. A. C. Humphreys, President, American Society of 
Mechanical Engineers; Mr. R. B. Shrover, President, Iron and Steel 
Electrical Engineers; Dr. Martin, of the School of Architecture, 
Cornell University; and Dr. W. H. Tolman, Director, American 
Museum of Safety. That the gas industry was well represented 
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needs no comment. Following the formal speeches, Dr. Kennelly 
abstracted the report of Secretary Millar, which will bear careful 
study, as it was in line with the previous reports of that capable 
executive. The membership numbers 1,318, and the treasury shows 
a balance on the right side of the ledger. The report of the committee 
of tellers was to the effect that the following officers were elected : 

President.—V.R. Lansingh. 

Vice-President.—Norman Macbeth. 

General Secretary.—P. S. Millar. 

Teasurer.—W. J. Serrill. 

Directors.—C. J. Russell, A. J. Marshall and R. C. Ware. 


The speech of acceptance of Mr. Lansingh had to do mainly with 
a suggestion to change the name of the Society by eliminating the 
word engineering. There was no discussion, owing to the lateness 
of the hour; but much comment was heard at variance with the sug- 
gestion. The advancing of purely commercial reasons for a propesed 
change in name are rarely sufficient causes for disrupting a success- 
ful organization. If there is no need for an Illuminating Engineer- 
ing Seciety, there certainly would seem small need for illuminating 
engineers. In further proof that the Society has a field of usefulness 
as an engineering society just look over the roster of gentlemen who 
spoke at the annual meeting. Would these attend a gathering of 
aesthetic (or other) makers of glassware? The speech noted was the 
one that sounded a discordant note in an otherwise enjoyable ses- 
sion, which was shared in by the following men well known to the 
gas profession: G. G. Ramsdell, Drs. A. H. Elliott, Louis Bell and 
E. B. Rosa and Messrs. W. C. Morris, C. O. Bond, Norman Macbeth, 
F. H. Gilpin and L. B. Eichengreen. 





OpiTtuaRY Notre, Mr. David WaLKER.—Mr. David Walker died 
Sunday morning, December 31, 1911, at his home in Lockport, N. Y. 
He was born in Markham, England, April 24, 1849. He came to this 
country in 1887, and soon thereafter procured employment in the 
Lockport Gas Company. !In 1888 he was gem its Superintendent, 
a position which he worthily filled until his death. As evidence of 
his faithfulness, it was often said of him that he worked as if every 
brick in the plant were hisown. Mr. Walker’s death is keenly felt 
by the Company and by his fellow-employees in the Lockport Light, 

eat and Power Company. He commanded the respect and affection 


who, knowing Mr. Sherman well, liked and respected him for his 
many good qualities of head and heart. 

CHARLES H, NETTLETON, 
(Signed. ] W. H. BraDLey, 


Sicilian 
A. H. Strecker, \ 





CURRENT MENTION— 


‘*B.,’’ WRITING from Louisville, Ky., under recent date, informs us 
that the city of Louisville has filed a second amended answer in the 
suit of Z. T. Underwood against the Kentucky Heating Company, the 
Kentucky Fuel Gas Company and the City of Louisville. The city, 
in the answer and cross-petition asks for $100,000 damages for the 
wrongful use of streets, and that the Kentucky Fuel Gas Company 
be compelled to remove its pipe lines. The suit originally filed by 
Z. T. Underwood charged that the Kentucky Heating Company and 
the Kentucky Fuel Gas Company were operating without a franchise. 
He prayed that the defendant Companies be compelled to pay the 
city $50,000 damages for the wrongful use of the streets. 


“T. L.,”’ writing from Albany, N. Y., under date of the 17th inst., 
reports that the Newport News and Old Point Railway and Electric 
Company will hereafter operate the gas, electric light, railway and 
ice plants which caters to the needs of the public (in the suggested 
respects) of Newport News, Hampton-Phoebus and Old Point Com- 
fort. The firm of Allen, Peck and associates, of Schenectady, N. Y., 
will manage the operating end of the business; and although Mr. C. 
L. Allen, Vice-President and General Manager of the Utica and 
Mohawk Valley (N. Y.) Railway, was chosen President of the New- 
port concern, and Mr. E. F. Peck, General Manager of the Schenec- 
tady (N. Y.) Railway Company, was chosen Vice-President, these 
duties will not affect either in his relation to the named New York 
activities of both. 


AT the annual meeting of the City Gas Company, of Ardmore, 
Okla., the officers elected were: President, H. W. Mensche; Vice- 
President, O. J. McLane; Treasurer, J. 8. Connelly; Secretary, H. 
W. Milton. 


AT the annual meeting of the shareholders in the Sacramento (Cal.) 
Natural Gas Company the officers elected were: President, W. F 
Boardman; Vice-President, W. F. Knox ; Treasurer, Geo. W. Peltier ; 
Secretary, H. C. Keyes. 





of everyone with whom he was associated. His son (Mr. Ed. M. 
Walker) is General Manager of the Citizens Railway and Light Com- 
pany, Muscatine, Ia. For the main facts in this connection we are 
indebted to the attention of Mr. C. M. Kaltwasser, Manager, Lock- 
port Light, Heat and Power Company. 


Papers have been filed with the Secretary of State of Texas, certify- 
ing to the incorporation of the Citizens Gas Company, of Henrietta 
Clay county. It is capitalized in $50,000, and its incorporators are 








Mr. Preston 8. MILLAR, General Secretary of the Illuminating 
Engineering Society, informs us that a meeting of the New England 
Section of the Illuminating Engineering Society is to be held the 
evening of Monday, January 22d, in the auditorium ef the Edison 
Electric Illuminating Company, of Boston, 39 Boylston street. Three 
papers, dealing with artificial daylight, are scheduled. The papers 
to be read respectively by Messrs. H. E. Ives, R. B. Hussey, and C. H. 
Sharp and Preston S. Millar. 





OpituaRY Note, Mr. FREEMAN C. SHERMAN, Society or Gas LIGHT 
InG.—At the December meeting, Society of Gas Lighting, a Commit- 
tee was appointed to report suitable minutes to the memory of Mr. 
F. C. Sherman, and subsequently the Committee submitted the fol- 


fowing : 


The members of the Society of Gas Lighting have learned with 
sorrow of the death of their friend and fellow-member, Freeman C. 
Sherman, which occurred December 18th, 1911, at his home in New 
Haven, Conn. Mr. Sherman was elected a member of the Society in 
1876; and until recent years, when failing health prevented, was 
most regular and constant in attendance at its meetings, doing his 
full part in contributing papers and in the discussion of various mat- 
ters brought to the attention of the members. He spent his entire 
life in the gas business: First, at Ware, Mass., then (1858-9) as Su- 
perintendent at Newport, R. I. ; from 1859 to 1870 as Superintendent 
and General Manager, Brookline, Mass. ; from 1870 to 1875 occupy- 
ing the similar positions at Worcester, Mass. ; and from 1875 to 1903 
as Engineer and Superintendent at New Haven, Conn. Since the 
last date, when he gave up active work, he has been the Consulting 
Engineer of the New Haven Company—a period of more than 53 
years in the one line of work; and, during most of these years, he 
was an active, influential force in the gas business. 

He was a charter member of the New England Association of Gas 
Engineers, a member of many other American Gas Associations, a 
frequent attendant at the various meetings, and for a long time was 
one of the best known men in our line of work in the whole country. 

He was a very genial, pleasant man to meet; and that quality, 
combined with his good judgment and his long and wide experience, 
made him one of the men whose opinions were sought by many peo- 
ple at many times on matters connected with the business. 

He was honest and conscientious in his work, devoted to the inter- 
ests of the Compauy employing him; and whatever he did or tried 
to do, he gave the best there was in him, regardless of himself or his 
own personal convenience. He was one of the last of those whole- 
souled, loyal, able men, who, without technical training, contributed 
so largely in placing the gas business on a firm foundation in this 
country. 

To his family we extend our heartfelt sympathy in their great loss, 
and beg to assure them that their loss is shared by a large number 


Messrs. A. B. Edwards, J. T. Dale, W. B. Worsham and J. E. Dale. 


THE Department of Electrical Engineering, Pennsylvania State 
College, now owns a specially designed harmonic set, manufactured 
by the General Electric Company. It consists of three 3-phase alter- 
nators, the largest of the three machines being mounted on the same 
shaft. The largest of these generators is for 60-cycle, the second one 
for 180 cycle, the third for 300-cycle. The pressure waves developed 
by all three machines, or by any two of them, may be superposed, 
and the waves themselves may be displaced by any desired amount. 
The harmonic set, in connection with the 3-element oscillograph pur- 


“| chased several years ago, provides equipment for exhaustive study 


along certain lines of alternating current theory not found in any 
other college electrical engineering laboratory in this country. | This 
equipment, in fact, is the second of its sort manufactured, the first 
example being in the possession of the Electrical Testing Laboratories, 
New York. The apparatus was purchased primarily to permit Prof. 
C. L. Kinsloe to continue his experiments on incandescent filaments. 
The initial report of his experiments was published in one of the 
Bulletins, issued from the Engineering Experiment Station of Penn- 
sylvania, located at State College. 


Mr. H.R. Basrorp, of San Francisco, Cal., is representing the 
Sprague Meter Company, on the Pacific Coast, north of San Fran- 
cisco. He has in this connection opened a warehouse in San Fran- 
cisco, wherein he will carry complete lines of the Sprague Company’s 
goods. 


Mr. J. H. Haaaerty, General Manager of the Americus (Ga.) Gas 
and Electric Company, appeared last Wednesday before the Railroad 
Commission of Georgia, arguing for authority to issue $310,000 
guaranteed by the properties of the Americus Gas and Electric Com- 
pany. 


‘““T. D. M.,”’ writing under date of the 13th inst., from Macon, Ga., 
says: ‘‘I was in Americus last week, and had the good fortune to 
witness the results emanating from General Manager Haggerty’s 
new electric light plant, just completed. AsI understand it Mr. H. 
is altogether responsible for this installation ; it certainly looks that 
the Company is to be congratulated on having such a clever chap at 
the head of its trading.” 


SomE time ago the Consumers’ Gas Company, of Toronto, Ontario, 
asked the City Council for permission to erect 14 ornamental iron 
posts, on Toronto street, opposite the office, the posts to carry an ex- 
ample of outdoor lighting by means of modern gas lamps, Ald. An- 
derson, voiced serious objection (at least he said it was serious), on 
the ground that the scheme was merely one to advertise the Com- 
pany’s gas, which advertisement was to be made on the city’s prem- 
ises. The Company was to perform the extra illumination without 
during the experimental stage. Mayor Geary also opposed the petition 
on the ground that Ald. Anderson’s objections wereO. K. The other 
members, however, sent the plan along one further step towards 
favorable finality. 
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(Continued from p. 57.) 


ments as a rule concede this, or perhaps, more strictly speaking, ig- 
nored it, and have been built up on the points of convenience, orna- 
mental effect, distance control, cleanliness, etc. All of these things 
may be granted to electric lighting without in any manner making 
one the less a good gas man. Gas sales are built up on the very real 
merits of gas as transformed into a high grade illuminant, by means 
of the modern mantle burners, and not by belittling a worthy com- 
petitor. The successful gas manager, or manufacturer of gas light- 
ing apparatus, is not blind to the excellence of electric light ; it is not 
necessary for him to be a reactionary in thought or deed. He sees 
the growth of electrical service of all kinds without anxiety for the 


future of his own business, because all of that has been passed | 
through and the inherent strength of his position has been proven by | 
the ever iucreasing sales of his own product. He who begrudges a) 
corresponding advance of a kindred business, through the widening | 


market of a more developed field, is too narrow to have a place in 
present day commercial work. So it is that we gas men can calmly 
and dispassionately discuss.comparative figures in open session with- 
out fear of competitive eavesdropping, or favor of that which our 
opponents choose to characterize our weaknesses. 

It is only recently that electric light has made its claim on the 
basis of direct lower cost to the user. As just said, it has been cus- 
tomary to dwell upon the accessory benefits, so called, in making the 
offering attractive to the consumer of close figuring proclivities. At 
the last annual meeting of the National Electric Light Association, 
and again at the June meeting of the New York Section of the Illu- 
minating Engineering Society, the claim was made that electric 
lighting is cheaper than gas lighting. In both instances the electric 
figures were based on laboratory tests and the gas figures on installa- 
tion observation. Proof was not submitted at either time that electric 
working tests show the efficiency claimed and the published records 
are all to the contrary. 

The latest improved type of inverted arc lamp gives a mean spher- 
ical candle power of 24.1 per cubic foot of gas per hour, and a mean 
lower hemispherical candle power of 35.7 without any reflecting 
shade. Repeated tests in different places under varying conditions 
average 21 spherical candles or better. Compared with the eleetrical 
showing of 1 horizontal candle power per 1} watts of the famed tung- 
sten, I have been accustomed to regard this lighting business of ours 
as a husky proposition, entirely able to look out for itself in the give- 
and-take combat of the 20th century ways. It is not the part of wis- 
dom, though, to underrate a competitor and, therefore, to ascertain if 
possible, whether the strength of the opposition had really grown be- 
yond my knowledge so much as to put our cause on the back number 
list, a careful study was planned. This led directly to the columns 
of the electrical press, which naturally would reflect the thoughts and 
achievements of those in the forefront of that industrial army. It 
was very quickly noted that the commercial selling enthusiasm 
largely emanated from the front pages of these journals. It is un- 
necessary to cull from this department. If you ever heard a good 
electric solicitor line-up a prospect you will have the main points of 
the argument; everything is assumed “‘ best on earth,’’ ‘‘ only up-to- 
date system,’’and so on. Back, however, on the technical pages, 
where the results of research work and scientific investigations are 
published, we find a refreshing resemblance to those friendly parallel 
columns of earlier days, when electricity did not deign to qualify 
beneath the ranks of a luxury. 

The Electrical World, of April 20th, 1911, publishes a scholarly 
article by Isador Ladoff, from which we take the following compara- 


| tive costs of the more common commercial illuminants. The same 
| figures, but calculated in Hefner candles and German money, were 
| given by A. Linker in a German electrical paper a year or so ago. 

| Ata meeting of the Chicago Section of the Illuminating Engineer- 
‘ing Society, held December 15, Prof. J. M. Bryant and Mr. H. G. 
| Hake, of the School of Electrical Engineering, University of Illinois, 
| presented a paper on ‘‘Comparative Costs of Producing Light with 
Different Illuminants ’’ embodying the results of investigation and 
| research work carried on at the University Experiment Station at 
| Urbana, Ills. Their results were shown graphically by the chart re- 
produced herewith : 
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The London ‘‘ Electrician,’’ October 22d, 1909, quoting from L. 


Gaster’s Cantor lectures on modern method of artificial illumination, 
says: 


Oo2s5 Oos 


‘** He also gives the following comparison of the cost of gas light- 
ing and electric lighting on the basis of figures of Blondel, assuming 
gas costs as 0.2 franc (4 cents) per cubic meter ($1.13 per 1,000 cubic 
feet), electricity at 0.7 franc (14 cents) per kw.-hour.”’ (See table at 
top of page 61.) 

The figures may easily be brought into our terms by taking the 
values, 1 franc = 20 cents; 28 liters = 1 cubic foot; but this is not 
at all necessary in getting at relative values. Attention might be 
called to the fact that decreased spherical candle power in this in- 
stance is shown for the inverted mantle, another exhibit that all in- 
vestigators do not investigate alike. 

L. Bloch, of Berlin, Germany, in a communication to the Electrical 
World, has given these: 

Practical Values of Consumption with Most Usual Lighting Methods, 
Consumption per Square 


-——-Foot per Foot Candle, 
Illumination, Illumination, 


Street Interior 
Svurces. watts. Watts. 
Carbon filament lamps...........2..+2.0+- 0.9 -1.3 0.55-1.3 
Nernst and tantalum lamps.............. - 0.4 -0.65 0.25-0.65 
Metallic filament lamps.......... ine ee-ume 0.28-0.45 0.17-0.45 
Ordinary direct-current flaming arc lamps. 0.17-0.28 0.17-0.33 
Direct-current flaming arc lamps.......... Paeneae:. ~ see% eece 
Cu, Ft. per Hr. Cu, Ft. per Hr. 
Vertical incandescent gas lamps......... 0.016-0.024 0.612 -0.024 
Vertical incandescent pressure gas lamps. 0.012-0.024 0.008-0.016 
Inverted incandescent gas lamps.......... 0.010-0.018 0.008-0.016 





TABLE I.—Comparative Costs of Light from Various Sources.—(Ladoff.) 


Source of Light. 
each ak 0es 0650s benbandbete a bbb bb080e6ecenesbes 
Petroleum 
Petroleum incandescent lamp........... SeebbbacGusassaeekactocwgesy 
I ICA ITE OR Pe 
i nner ccatenphebnebsoutanhdeonsleéeessss 
Gas, incandescent lamp....-.. .... . sen b6 CERO RD ebEtEND Ge weaneho'esee 
Inverted gas incandescent lamp 
Acetylene 


ee ee ee a ee 


ES SID BTID 0 oo cv cesses ssdbondencsanbeveneceecesss 
PRUE BENE. « cosectdnes cvccces ee a SE Ee en HN 


I | icin enannns cniehmanatiauition ckalecudsess eons’ 
Osram, tungsten, zirconium, sirius colloid lamps (100 volts) 
Electric arc lamp, without globe 
Electric arc lamp, with globe 
Inclosed arc lamp............... prushemee wos 


See eee eH SHH HHT HH SHEER SH SEETHER HEHEHE SHEE HEHEHE HEHEHE EEE HEHEHE EE 


Die eee eee eee eee eee eee eee ee 2 2 e) 


ereeeeeree 
td ee ee eee ee | 


ie eee eee ee ee ee ee ee | 


Consumption Price of Fuel 


or Energy Cost o 

tj ag — Sue 
.. 1.87 pounds. horizontal. 18 per pound. 32.0 
.. 0.73 pound. spherical. 3.2 per pound. 2.33 
.. 0.22 pound. spherical. 3.2 per pound. 0.70 
.. 0.1 gallon. spherical. 19 per gallon. 1.90 
. .67.0 cubic feet. spherical. 113 per 1,000. 7.55 
.. 7.8 cubic feet. spherical. 113 per 1,000. 0.88 
.. 6.4 cubic feet. spherical. 113 per 1,000. 0.72 
.. 4.6 cubic feet. spherical. 700 per 1,000. 3.2 
.. 350 watt hrs. horizontal. 12.5 per kw.-hr. 4.4 
.. 165 watt hrs. horizontal. 12.5 per kw.-hr. 1.9 
.. 165 watt hrs. horizontal. 12.5 per kw.-hr. 1.9 
.. 110 watt hrs. horizontal. 12.5 per kw.-hr. 1.4 
.. 130 watt hrs. hemispherical. 12.5 per kw.-hr. 1.6 
.. 190 watt hrs. hemispherical. 12.5 per kw.-hr. 2.4 
... 169 watt hrs. hemispherical. 12.5 per kw.-hr. 2.1 
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Comparative Costs.—(Blondel.) 


ED ED 





Incandescent Electric Lamp. 





-——Incandescent Gas.- —Carbon +2-C. P. for300 Hrs. —Tungsten 32-C. P. for 1,000 Hrs. 
Upright Liters, Inverted Liter. 110-Volt Watts. 220-Volt Watts, 110-Volt Watts,  220-Volt Watts. 

Hourly consumption in watt-hours or liters........ icccaias . Om 80 100 100 35 45 

Franc, Franc, Franc. Franc. France. France, 
Corresponding cost in francs .............-ceeeee cae 0.016 0.016 0.07 0.084 0.0245 0.0315 
Se Oe NE OU... ccc ccnce eecessecesovecercs 0.0025 0.004 0.0017 0.003 0.0037 0.0062 
Total cost of lighting per hour.............cscsccecccees 0.0185 0.020 0.072 0.087 0.028 0.038 
Mean spherical candle power .............ccccccsececets 55 50 28 28 28 28 
Cost per mean spherical candle power per hour.......... 0.00032 0.09040 0.00258 0.0031 0.001 0.00136 


The tables above have been taken fairly at random, and simply illuminant, has been largely superseded by electric light.’’ With 
with the wish to select the results of investigators having no direct some magnanimity it is conceded that mantle gas lights may be con- 
interest in any of the lamps reported on. Most any one could find sidered competitors of high efficiency electric lamps. The inverted 
as many more in a short search of the lighting press. There isnothing burner is allowed ‘‘the advantage that it directs more of the light 
particularly new about them, and their real significance lies in the where it is needed.”” The explanation of the relative efficiency 
contrast between the lower cost of gas unanimously admitted by the figures in the table, given as ‘‘makers’ ratings,’’ would be correct if 
disinterested ones, and the directly opposing claims of those engaged the apostrophe was moved a space to the left to make the singular num- 
in selling electricity who are liberally quoted elsewhere in the same ber. It is not accepted generally that only the light directly concen- 
journals. trated below the source is useful. 

Exceptions to the tabulated figures are taken as one would naturally The gas are or cluster lamp comes in for several raps, but especially 
suppose, but in practically all of the cases noted in connection with because gas men concede that they require regular skilled attention. 
the particular reports under observation a very close relation between Alleged vitiation of the air and bad color of mantles of course are 
the critics and the great electrieal firms may be traced. As the referred to; no electric talk is ever complete without this. At this 
grounds for dissent come up later, in a somewhat different connec- place some one forget himself and started to mention fire risk, but 
tion, they will not be reviewed at this time. evidently realized that this was a dangerous ground and dropped it 

The electric man has never been backward about rating his product without enlargement or the safer plan of an erasure. 
in the manner best caleulated to show its best figures. It so happens Difficulties of adjustment, due to fluctuating pressure and changing 
just now that the mazda lamp unshaded throws nearly } its light specific gravity of gas, are held to be regular trouble makers, and lest 
above the horizontal, therefore, flux of light or total lumens is pro- | bettter gas engineering correct this, nature itself is called to task for 
nounced the proper measurement. Compare this with an editorial altering atmospheric conditions and again upsetting the painstaking 
comment in the Electrica! World, February 24, 1906, praising the work of the lamp trimmer. The conclusion is, therefore, forced upon 
Nernst lamp on account of its great mean, lower, hemispherical can- the committee that, with all these adverse conditions, no gas lamp 
dle pewer: with proper self-respect can ever be expected to live up to more than 

‘‘ That the competition of this type of gas burner (mantle type) 60 to 75 per cent. of its initial laboratory rating. 
with the electric illuminant is severe in the majority of places cannot | It finds “that a tungsten lamp having two-thirds the mean spheri- 
be denied, and it has perhaps been most keenly felt where the gas ©! candle power shown by an incandescent gas lamp in a photo- 
‘arc’ has come into direct competition with alternating current arcs. ™etric test, will, under service conditions, produce an equivalent or 
As is well known, both of these sources are deficient with respect to greater illumination than the gas lamp, provided that the distri- 
the proportions of total light thrown downward at angles below 60° | bution of light from the two units is equally favorable.” 
from the vertical.” Explanation of the great advantage of a Nernst | Pilot flames are held to add 30 per cent. to annual consumption of 
lamp’s increased lower hemispherical candle power then followed, | £48 On the assumption of one pilot for each mantle. Under the 
and in conclusion, a 3-glower lamp was held to be able to replace a | Operating costs the gas charges appear to be right for the lamps 
4-burner gas arc. At the usual rating of 1 glower = 3-16 candle| taken, but, if the upkeep in charges in mantles, glassware and labor 
carbon lamps, the 4-mantle are was calculated to be displaced by 144| are correct, there is something wrong in the maintenance. I can 
Nernst candles, something that never quite worked out in practice. | refer to thousands of lamps where the cost is but a fraction of the 

The Nernst lamp did not secure the firm hold anticipated, and | figures given. After all this, to the committee’s mind, it becomes 

upright gas arcs are being retired for a more effective type, but the | ‘evident that, at the usual rates for electricity and gas, the total cost 
line of reasoning employed to prove the superiority of the electric | of operation with mazda and tungsten lamps, which is also true of 
Nernst over the upright lamp, now has switched to the advantage of | the Nernst, Cooper-Hewitt and Moore light, is in reality less than for 
the gas man with his inverted lamp, throwing the strongest light in | inverted gas lamps and is not more than two-thirds the cost with up- 
the lower hemispherical zone, while the mazda, by the admission of | right units.’” Concluding, the gas data is: 


its makers throws, half its Jight above the horizontal where ‘‘ordin- 


| “tans Pe Mazda-Holophane. 
arily it is of little use.’” Comparative Costs.—(N. E. L. A.) Candetn fen" eal 


or Greater Lilumin- 


Total Annual Operating Cost, 1:000 ation, Electricity 








It will be urged that properly designed reflectors redirect the tungs- | Hours’ Operation. Gas at $1 at 10 Cents per 
ee att a . | - —per 1,000 Oubic Feet. -— K.W-Hr.——--— 
ten rays so as to minimize the loss by its natural upward tendency, | Mainte- Mainte- Annual 
though is was previously overlooked that the same method most effec | Rental Contract byCon- _Unit = 
tively corrected a like tendency of the upright mantle’s light. We, | _ Gas Unit. Basis. Basis. — Cost. 
however, dre not obliged to give this much consideration, as the oe ee. -- “ves iy a in ve 
: ; ee ‘ ? using globe. .... ‘ a ; 
inverted mantle is the one we are now principally concerned with, penne inverted arc . $29.62 28 93 26.298 3-60 23.72 
and this has an idea] natural light curve. It is a very positive ad-|5.mantle inverted arc.. 33.37 32.83 30.68 1-250 29.78 
vantage, as will be shown later, to be free from reflector shades, and | Welsbach, Jr.......... aaa wane 5.50 25 3.91 
it is well to get the idea firmly impressed that, with the inverted pana ce 95 6 04,97 Poe aye nin 
F « . |2-mantle upright arc.. 25.62 ; ‘ = : 
mantle, we relieve ourselves of a burden ever present with the metal |4-mantle upright arc.. 36.62 35,29 33.99 3-60 93.79 
lic filament lamp. | Open flame....-....... ae 6.00 4x40 2.77 


The carbon bulbs, the various arcs and the Nernst glowers having | N hat aE Ne ores f . 
fallen short of bringing about the promised domination of the light-| _~ ates ‘ tsar heats.” “atic, odd 
Electricity, instead of superseding gas, has stimulated it; more light 


ing situation, it is time te expect an attack of some sort, and for a). d th bef d : d for lighti Thi 
broad side volley we have found nothing else in the published records | 1s. uses than ever betore, eer Gee ae Se ee _ 
may not be true of those cities where combined utility companies 


that compares with the ‘‘ Report of the Committee on Competitive | ; hai! nage See 
Illuminants’”’ presented to the last National Electric Light Association | throw the weight of their influence toward electric lighting, but 
where real competition exists gas lighting flourishes. It does not 


— ‘show with the spectacular effects of electric light, but it does show 


It is only fair to state that this report has been severely criticised is haidie eiencabtel eihiiin in axed. We. aan habwere 
ted and misleading, but despite that it stands as the official | O° “2° 200% ; ‘ : 
nat ete. canciga shen _ . ee er exact knowledge of this than you, gentlemen, of the National Com- 


primer from which electric solicitors are to draw their facts and de- | i whips 

duce the argument necessary in their work. mercial Gas Association. — ' 

It starts out, “Gas, which up to a few years ago was the leading | I will pass by the criticism of single mantle burners, because that 
ae | style of lamp has always had its loyal champions, and undoubtedly 

1, Bulletin National Electric Lamp Association, | will continue to take care of itself ; furthermore, it it is somewhat out 
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of my own line of work.’ It may, however, be well to mention the 
fact that central station companies are again seriously considering 
a return to flat rates for residence lighting. Tungsten lamps, on 
account of their high renewal costs, will be relied on to keep con- 
sumers from wasting current through fear of wearing out their lamps. 
As it is well known that many people will pay a higher total yearly 
amount in equal installments each month than they will where bills 
increase with the shortening days, it will be advisable for gas men to 
keep an eye on this revival of an old-time electrical proposition. 

On the subject of regular inspection and maintenance of gas lamps, 
we plead absolutely guilty to the charges made in the electrical com- 
mittee’s report, It is an essential feature of all good gas lighting ser- 
vice. More readily and cheaply done with good gas arc lamps than 
with scattering single burners, but still a most necessary thing to be 
looked after wherever mantle burners are used; and that is every- 
where. 

Linked inseparably with maintenance comes the question of deter- 
ioration, on which our competing brothers hang all their hopes and 
proofs of lower operating costs. Whatever merit the arguments ad- 
duced may have, and they are not without foundation, is a direct ar- 
raignment not of gas mantle lamps but of gas company management. 
The manufacturers have produced burners and mantles which will 
not depreciate 30 or 40 per cent., as asserted, if given the attention 
that their claims as revenue earners entitle them to. In gas arc light- 
ing (and its field is the one most vigorously contested) lamps will 
operate at 80 to 90 per cent. of laboratory efficiency all the time at a 
maintenance expense under 25 cents per month, which amount the 
user will cheerfully pay himself; but effective maintenance is not 
secured with cheap mantles and cheap men. The greatest strength 
and shrewdest business judgment of the electric light business of this 
country today are its support of the electric lamp makers, who, 
‘‘Trust or no Trust,’ are consistently living up to the idea of not 
how cheap but how good incandescent lamps can be made. 

If your electric opponent can make the statement (and get away 
with it) that the gas lamps in his district never operate at better than 
two-thirds of rated laboratory value then the thing to be discussed in 
Association meetings is not comparative efficiency of gas and electric 
lamps, but of gas and electric management. 

Let us see, though, if gas lamps are the only ones subject to loss 
of light in operation, and if lamps’ inspection with maintenance is a 
gas man’s burden solely. Turning to the columns of that high 
authority the Electrical World we find ample argument to the con- 
trary. For instance: 

‘‘ Tungsten Lamps in Dirty Places.—It has frequently been 
urged in favor of tungsten lamps, when they have displaced arc 
Jamps, that they require less attention in the shape of trimming. 
While it is of course true that they require less attention, and 
that their efficiency is considerably higher than the common, in- 
closed carbon arcs in use at the time the tungsten lamp came into 
the field, it may neverthless be equally true that the fact that the arc 
lamp requires frequent trimming and cleaning is a positive gain to 
the purchaser of light rather than a detriment. In many establish- 
ments lamps are likely to be absolutely neglected as far as cleaning 
is concerned, unless there is trimming required. The tungsten lamp 
makes a fine showing as compared to the old are lamps when it is 
first installed and cleaned, but we have seen many installations 
where dirt has been allowed to collect on tungsten lamps, so that 
most of the supposed advantages in efficiency have been wiped out. 
However, it is a mistake to suppose that when an arc lamp is 
trimmed its globe is necessarily cleaned. Attention which is ordi- 
narily given to trimming and cleaning of arc lamps is insufficient to 
obtain the best results. Not a few arc-lamp installations which are 
supposed to be in good shape show remarkably poor results when 
actually tested, simply because of lack of adjustment and cleaning.” 


‘Cleaning Tungsten Lamps and Reflectors.—It is well known 
among central-station companies that it is difficult to get consumers 
to clean their lamps and reflectors frequently enough to get the best 
service. Certain difficulties have developed in connection with the 
cleaning of tungsten lamps and glassware which were not present 
with carbon lamps and are worthy of serious consideration. The 
consumer who uses tungsten lamps has usually been impressed, 
either by experience or by the injunction of others, with the idea 
that the tungsten lamp is very fragile and should not be handled. 
He takes instructions literally and never cleans the lamps or re- 
flectors for fear of breaking them. The result is that some instal- 
lations which were very creditable in the early days of tungsten 
lighting have uow depreciated to a point where they are anything 
but creditable. Besides the fear of breaking the tungsten lamps 
another thing deters many users from cleaning reflectors thoroughly. 
The majority of shade holders which have been installed with reflect- 
ors on tungsten lamps have probably been of a new patented type 





1. I have siace had opportunity to read Mr. R. F. Pierce's able ** Notes on Cemparisoa 
of iluminauts,” in October issue of ** Illuminating Engi..eeriug ;* and as it refers more 
particularly to smaller units, I commend it to yourattention. 





which, although excellent in mechanical design, is unfamiliar to the 
average user. In other words, the user does not know how to remove 
the reflectors as he did in case of the old standard line of shade 
holders with thumb screws for attaching the shade. This tends to 
prevent users from taking down glassware for cleaning. 

‘**Some central-station companies have gone so far as to do a certain 
amount of careful cleaning of tungsten lamps and reflectors for 
customers. However, this cannot be cousidered a permanent solution 
of the | emma because it would be prohibitive in cost if carried out 
on too Jarge a scale. The real solution lies in a campaign of education 
among consumers toshow them how toclean lamps and glassware with 
least danger of breaking. Probably the best plan is to teach them to 
clean lamps as far as possible while they are burning. This also applies 
to reflectors or glassware. Itis not possible to givea piece of glassware 
as thorough a cleaning when in place over a lamp as if it were taken 
down and put in soapsuds, but it is possible to get off so much of the 
dirt with the aid of a damp cloth and a stiff-bristle brush (the latter 
for cleaning cracks or prisms) that a thorough cleaning can be put 
off until such time as the lamp burns out, when the reflector can be 
taken down and thoroughly washed.” 


‘* Handling and Cleaning Tungsten Lamps.—Tungsten lamps and 
their peculiarities are so well understood now by the general public 
in many towns that there is no need of any special precautions as to 
their handling and cleaning on the part of the central station com- 
pany which sells or encourages them. However, some companies 
have found it advisable to establish a system of cleaning regularly 
some of the principal installations in the town where there is consid- 
erable competition with natural gas and other cheap illuminants, 
We understand, also, that in some cities some concerns, independently 
of the central station organization, have gone into the business of 
maintaining consumers’ installations, furnishing lamp renewals and 
the cleaning of lamps and reflectors. A good tungsten lamp instal- 
lation, well designed when new, is tolerably sure to give the con- 
sumér guod satisfaction. In fact, he is very much pleased with it, as 
arule. This is the secret of its success in displacing gas and gaso- 
line installations. However, there is sure to be a certain number of 
consumers who do not think it necessary to give their lamp installa- 
tions a thought after they are installed. The result is they accumu- 
late dirt until the consumers begin to get dissatisfied. For this the 
central station company is not to blame, but, as a matter of fact, the 
company is always considered responsible for the poor light. There 
are probably but few, if any, central stations which make it a regu- 
lar practice of cleaning tungsten installations in stores. Neverthe- 
less, there are many central station managers in small towns who, 
as a safety precaution, will send a man out to clean a consumer’s in- 
stallation which is notably dirty, or, at least, will take the glassware 
down for the consumer to clean when it is noticed that it needs it 
badly. This is to keep the consumer satisfied and to have the instal- 
lation a good advertisement for the company’s service. 

‘*It is seldom that a comsumer who has not enterprise enough to 
keep the lamps and reflectors properly cleaned will have a job of 
cleaning done properly when he attempts it. Whenever tungsten 
lamps are cleaned in the socket they should always be cleaned while 
burning, in order to avoid the danger of breaking. However, there 
are times when it is advisable to take down the lamp and the reflector 
and give them a thorough cleaning with water. Of course, reflectors 
of the mirror type, as in use for indirect lighting, should not be ab- 
solutely submerged in water, but the cleaning of the glass surface 
with a damp cloth is necessary in most cities, where there is an ac- 
cumulation from smoke and soot which cannot be removed with a 
dry cloth. This accumulation of smoke will depend very much on 
the surface of the glass, some kinds accumulating much more than 
others. Fire-glazed glass usually is much easier to clean than plate 
or pressed glass. Now that the fragility of the tungsten lamp is better 
understood than formerly, there is not the danger in letting con- 
sumers clean their own installations that there once was when the 
lamp was new and when it was being tried under the gaze of very 
critical eyes.’’— Electrical World. . 


Not only have the journals been busily engaged in pointing out the 
bad effect of dirt on globes and reflectors but exact figures are ad- 
duced from practical working tests. Mr. A. L. Eustice presented a 
paper before the Chicago Section, Illuminating Engineering Society, 
the subject being ‘‘Lamp Efficiencies or the Efficiency of the System : 
Which?’ This paper took up the results of some of a large number 
of tests made by Mr. Eustice on the loss of light due to dirt on globes 
and reflectors. The results given included one laboratory test on a 
60-watt tungsten lamp and clear prismatic bow] reflector, 13 tests on 
actual installations of Nernst lamps before and after cleaning, and 
two tests on an installation of 4-ampere arc lamps. 

The test on the tungsten lamp and reflector, which was made after 
they had been hanging for one year in the Nernst factory laboratory, 
so that a large amount of dirt had collected. show 35 per cent. loss 
in lower hemispherical candle power. Cleaning the reflector by 
wiping and dusting reduced this to 19 per cent. The lamp and re- 
flector were scrubbed in soap and water. The results of measure- 
ments then taken were made the basis for percentage losses given 
before. 

The 5 Nernst lamp installations tested showed losses ranging from 
1.2 per cent. to 20.4 per cent. In some of these cases the loss was par- 
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tially due to depreciation of the lamp by the falling off in candle 
power of the glower and the blackening of the reflecting surface 
above the glower. The lamps when tested dirty were in ordinary 
maintenance condition. The arc lamp installation showed a loss of 
20 per cent., largely because of the dirty condition of the inner globes. 
In presenting the figures, Mr. Eustice called special attention to the 
danger of taking laboratory figures as representing commercial con- 
ditions of actual installations. 

In line with all this, we find compliments bestowed on an enter- 
prising company which believes that regular maintenance is a part 
of good electric service ; the ‘‘man behind the gun ”’ in this case being 
a mighty good gas man, Mr. Robert M. Searle, and the Company, the 
Rochester (N. Y.) Railway and Light Company. Quoting again from 
the Electrical World in this connection : 

‘*Tn order that installations do not suffer from careless treatment, 
and also that the best results may be obtained, an employee of the 
Company inspects each installation regularly, renewing all burned- 
out and blackened lamps, and also washing and cleansing the shades 
at regular intervals. In this way the consumer gets the full lighting 
efficiency and is impressed with the painstaking care that the Com- 
pany is showing toward giving him the most satisfactory service pos- 
sible. 

A gas manager friend of mine recently told of being in a barber 
shop and hearing the tungsten-holophane lamps over the chairs 
severely criticized as ‘‘ No good any more.”” Wishing to perform a 
friéndly office he called attention to the accumulated dust on the re- 
flector top and suggested washing, thinking that the remaining por- 
tion of the lighting equipment, consisting of single mantle inverted 
lamps with prismatic reflectors, would also benefit in the general 
clean-up. Somewhat to his disgust, on his next visit to the shop, the 
electrics were much improved but the gas lamps were untouched. 
However, vigorous language on his part brought results, and the 
entire illumination of that place is now greatly bettered. 

I have gone into this matter at considerable length because the 
‘basis of all claims for lower cost of electric lighting, as made to-day, 
rests on the premises that electric lamps, particularly the metallic 
filament variety, operate at practically initial efficiency, and that gas 
lamps only give two-thirds the efficiency under average working con- 
ditions, about the most high handed brand of reasoning, in view of 
the facts shown, that one can well imagine. Getting down, now, to 
gas operating results, I will leave the single mantle unit to those 
more closely in touch with that branch of gas lighting. 

In upright gas arcs the 2-mantle lamp may be passed by as there is 
not 1 of them in use to 100 four-mantle. The gas consumption of the 
4-mantle upright lamp never should exceed 20 feet per hour, when 
adjusted for most effective service, and despite the stories of our elec- 
trical adversaries the adjustment is a very simple thing. Following 

the figures taken of 1,000 lighting hours per year we get a consump- 
tion of 20,000 feet of gas used during burning hours; adding pilot 
consumption, at 0.3 feet per hour, for remaining 7,760 hours we have 
2,328 feet; total for the year, 23,280 feet. Lamps are seldom placed 
ata rental maintenance charge of over 50 cents per month; this, 
with gas at $1, makes yearly cost to user $28.33 ata maximum. Many 
lamps operate on less than 18 feet per hour, and are rented at 25 
cents per month ; but, assuming 18 feet rate, we have an annual cost 
of $23.33, or less than 3-60 watt lamps it has pleased the committee to 
call equal to a 4-mantle, upright gas are. 

Several years’ experience with 3-mantle inverted arcs has conclu- 
sively proved that they will acceptably replace 4-mantle arcs. The 
total lighting power has not been quite equal to the upright are, but 
the better distribution has given a more acceptable visual effect on a 
working plane. There is now, however, on the market a more effi- 
cient 3-mantle inverted lamp, with actually increased candle power 
over the 4-mantle upright, which will again greatly strengthen a gas 
company’s lighting business. The average consumption of a 3-man- 

tle inverted arc is 12 cubic feet per hour; taking the pilot con- 

sumption of 0.3 feet per hour and rental of 50 cents per month, 
we have as annual cost $20.33. Maintenance cost figures secured 
several months ago from some 50 representative gas companies, 
showed that this style of lamp may be rented to the user at a profit 
for 25 cents per month, which would reduce cost to consumer to $17.33 
per year. 

The 4 mantle inverted arc, burning 15 cubic feet per hour, will take 
15,000 feet in the 1,000 lighting hours and, adding the pilot consump- 
tion, 2,328 feet, we have as annual consumption 17,328 feet, which, at 
50 cents monthly rental, total cost is $23.33; or, at 25 cents rental, 
$20.33. Tabulating these figures for cost comparison with the elec- 


Total Annual Operating Cost 1,000 Hours, 


Gas Unit. Gas at $1, Rental 25 to 50 Cents per Month, 
3-mantle inverted arc........ Pre $17.33 to $20.33 
4-mantle inverted arc.......-.++. 20.33 to 23.33 
4-mantle upright arc........---- 23.33 to 28.33 
Total Annual Cost 1,00 Hours 
Electric Unit. Use, 10 Cents per Kw. 
3-60 watt mazda-holophane...........--. $23.72 


1-250 watt mazda-holophaue........- acute eRe 
To ascertain to what extent the arbitrary assumption ‘of equality 
for certain electric units with gas are lamps, on score of illuminating 
power, is justified by the facts we will look over the following table 
of candle power and lumen values. 


Lower Hemispherical 
—Vualue,— - 








--—Spherical Vaue.—~ - ~ 
Candles. Lumens. Candles, Lumens, 
3-mantle inverted arc. ... 296 3,720 439 2,760 
i = = eee 302 3,800 432 2,717 
an *S upright ‘‘ ..... 240 3,016 347 2,245 
Three 60-watt mazda-hol.. 40 each 1,494 (total) 750 
One 250- ‘°° is eee 2,168 wavs 1,090 
One 400- ‘ ie e . 280 3,470 Are 


24.1 spherical candles per cubic foot of gas; 0.66 spherical candles 
per watt of current ; 241 candles for 1 cent (gas cost only) ; 66 can- 
dles for 1 cent (current only). 


The above figures have margin enough to permit the pet one third 
depreciation of the electric advocate on the gas arc, and still leave a 
very comfortable balance over the 100 per cent. value of the ‘ equal 
or greater *’ three 60-watt, or one 250-watt mazda. There really isn’t 
much needed by way of argument. The figures are plain, they have 
all been taken from recognized authority, and the inverted gas lamps 
have the further advantage of a natural downward distribution 
without the use of reflectors, as will be shown by the illuminating 
curves in the footnotes where they are contrasted with the typical 
curves of the metallic filament lamps without and with reflectors. 
Gas lamp efficiencies are becoming greater, mantle efficiencies are 
increasing, costs are decreasing, gas is selling at lower rates ; supple- 
ment this with recognized superiority in color, low intrinsic brilli- 
ancy, better diffusion and ideal natural distribution of the modern 
inverted gas lamp, and the future of gas lighting cannot be consid- 
ered imperiled. 


Gasoline Lighting.—In making comparisons of gasoline lighting 
efficiency the proper basis is not with gas or electricity at their 
selling prices, where half the cost is for service. The gasoline 
lamp user does not get service when he buys his oil and mantles. 
He simply purchases so much energy which he, by his own efforts, 
subsequently transforms into light. In other words, he refuses to 
accept the service of the gas or electric company, preferring rather 
to devote his own time to that which constitutes so large a portion 
of the expense account of the public utility companies. If he can 
perform his work at less cost than the carefully trained and system- 
atized departments of the specializing companies then he has possibly 
saved something. But no efficiency figures are worthy of attention 
that include all the elements of cost in one case and but half in the 
other. Eliminate from gas or electric costs that portion due to 
service as distinguished from energy and by contrast the supposedly 
cheap gasoline lighting become the most expensive system one could 
consider. 

The usual argument of the isolated plant user is that the time re 
quired for operating the system is negligible, as it is taken when 
Otherwise it would be wasted. As most of these people have con- 
siderable spare time, it is hard to convince them that their efforts 
might be more profitably directed along the lines they are more 
skilled in, and dollars-and-cents’ talk is required. 

Granting, for discussion sake, that the usual high power gasoline 
lamps are equal in lighting value to a gas arc lamp and that the gas- 
oline cost is a third the bill for the gas lamp, let us see how it will 
figure out in two years, ad- 
mittedly the average life of 
the gasoline appliances. A 
Mat 4 /amp outfit will make a 
arte aa fairly representative instal- 
Ly oe lation. This number of 3- 

mantle inverted ares, at 50 
ae cents monthly rental, would 
Ei, My, 1, surely cost $162.64 for two 
Ly % years. Onthe one-third cost 
basis, the gasoline bill for 

same period would be $54.21 
plus $50, cost of system equals 
$104.21, or $58.43 in favor of 
the oil can ; 9} cents per day 
saving to pay for time, an- 

Fig. ‘2.—Dotted line shows ver ical distribi tion ae mantles, supplies, 
iron on Senentio ret r ea are, 4s reported by ete. The deterioration of a 
Electrical Testiny L_ beratories, New York City. gasoline system is sure and 
Solid line shows vertical distribution curve of 4- rapid. Starting at high can- 
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tric lamps held to be of *‘ equal or greater ”’ illuminating value we get : 


wantile inverted are, as reported by Illuminating J. 
Engineering Laboratories, Welsbach Company. dle power there is usually a 
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25 per cent. loss within 4 months, and not uncommonly 50 per cent. 
in ayear. Lack of skilled maintenance is the cause. Sometimes, dur- 


















inga selling campaign, the lamps are looked after by experienced 
_ : people and held at nearly initial 

LX TI at x \ 
ae YSN ‘| falling off follows their departure 
ll TRS ae inevitably. To keep a gasoline light- 

ecw, 
SAN +4 task for a good mechanic, and far be- 
TR // yond the ability of the small merchant 
oe 

AY regular inspection system has been 
‘x tried the extra expense offsets the 
way to make the price attractive, and 
Fig. %.—Vertical distribution curve that is to consider the filling of the 
reflector. From Bulletin7B, National all else as contributed freely. The 
Electric Lamp Association. storekeeper must do all work himself, 


pas ‘ power for several months, but the 
PRE 

ing plant in first-class condition is a 

5o8 ‘A whousesit. In those cases where a 

supposed economy. There is but one 

of mazda lamp (A) bare; (B) with O11 can as the only expense and count 

and he doesn’t know how to help himself when troubles come. 


A resourceful gas solicitor calling on one of these men not long 


ago, after hearing the tale of wonderful 5 a asked why the 
merchant didn’t put his own well down back of 

away from the water rental. An apt illustration of this kind will 
often help the prospect into a frame of mind where he appreciates 


that the gas company is doing something more for him than simply |’ 


filling the oil can. 


I cannot give photometric readings of gasoline candle-powers, as 
in the time at my disposal I could not get special tests made, in- 
volving as they would the fitting up of entire systems to experiment 
upon. The makers of this class of apparatus talk easily of 500 and 
1,000 candles, and more, but we are probably not harming any one by 
assuming that 300 spherical candle power is a fair average at inital 
efficiency. Globes and diffusing shades have a bad effect on the 
secondary air demanded for 
complete combustion, and are 
accordingly omitted as far as 
possible, leaving a bare mantle 
of intense brilliancy which is 
very trying on the eyes. 

A common claim is 40 to 50- 
single unit lamp hours per gal- 
lon of gasoline. Mr. Edward 
Kelley, of Detroit, states that 
an examination of 200 average 
installations in that city showed 
from 14 to 25 lamp hours per 
= gallon. Another investigator 
Fig 4.—golia lines show vertical distribu- reports an average monthly 
Te ee Se Te Pere fe cost of gasoline in 492 units of 
a 500-watt tungsten lamp, all’ being fitted 74 plants inspected was 64.7 
with enameled steel reflectors. cents. 

It is unquestionably conservative to say that the cost per single 
mantle unit is from 4 to 1 cent per hour for oil alone; averaging the 
two we get } cent per mantle per hour as a good basis for rapid cal- 
culations of gasoline cost. In making the comparison between oper- 
ating cost for two years of a gasoline outfit as against gas we assumed 
a lower gasoline cost, and any inaccuracies are unquestionably in 
favor of the gasoline system. 


Several years ago, while investigating the fire and personal injury 
hazard of gasoline lighting systems, I received over 100 press clip- 
pings from a single agency covering a period of but three months. 

hese ran the whole gamut, from reports of property loss up to the 
most harrowing tales of hurts. burns and loss of life, a cost that can- 
not be computed in money equivalent. 


A study of some directions written out for me once by a gasoline 
lamp salesman may shed light on the cause of the lamp accidents and 
likewise the deterioration in service. Your gas works foreman has 
no such elaborate course of action marked out for him, so imagine 
all this in the hands and mind of a storekeeper entirely accustomed 
to details altogether unmechanical : 


‘* Fill the tank with gasoline, clean needle point with brush dipped 
in gasoline to remove carbon, clean mixing tube. Open air valve 
then initial heat valve, light match and hold it to generator, use 
pump until gasoline flows freely and needles get hot. Turn on gas 
delivery valve, close initial heat valve (if generator flame is confined 
to generator stop at that), shut off air valve, if apparatus is in good 
order lamps may now be lighted without trouble. When proper com- 
bustion is not obtained an odor of gasoline may be noticed. In such 
cases examine burner tips for carbonization, gas delivery valve or 
needle point may be bent or blunted, needle orfice may be out of 
round, wick in generator charred or it may be water soaked by poor 
gasoline containing water. Be on the lookout for condensation in 
pipes in cold places and especially outdoors, also for clogging by 

raffine from the oil which may interfere with gas delivery to 

urner and make a smoky flame and blackened mantle. Do not 
attempt to use less than two lights at a time from a given generator 
and be sure to regulate generator for proper number of lights in use.”’ 
Several of these cautions are repeated probably at necessary po. nts, 
but I have omitted them. Do you wonder that accidents occur and 
systems go wrong? And the pay for all this is 9 cents per day on a 
four lamp basis, out of which stipend mantles, shades, burner tips 
and miscellaneous repairs must somehow be settled for! Show all 
this to your solicitors when you go back home and ask them and 








is store and thus get}! 


yourself how much gasoline competition on your lines may be con- 
sidered legitimate and how much more may be due to errors of com- 
mission and omission on the part of some one either now or at a time 
past on the company’s payroll. 


(To be Continued.) 








ON) « 
Management & Commercial Methods. 
A NotaBLeE INSTALLATION OF ComMBUSTION REcoRDERS.—Showing a 
bank of Simmance-Abady combustion recorders, as installed by the 














Semet-Solvay Process Company in its Detroit (Mich.) plant. The re- 
corders are operated in connection with a battery of 12 water tube 
boilers, of 279-horse power rated capacity each. 








Items of Interest 








RECENT advices by way of Philadelphia are to the effect that the 
East Pennsylvania Power Company has purchased the plants and 
franchises of the Easton (Pa.) Gas and Electric Company—which 
also means control of the plants in Philipsburg, N. J.—which pur- 
chase puts the new owners in control of the artificial lighting supply 
of Easton and Bangor, Pa., and Philipsburg and Dover, N. J. The 
Company is also the owner of 3 hydroelectric plants in Easton, Pa., 
and Columbia, N. J. In taking over the Easton Gas and Electric 
properties the interests thereof will be separated; that is, the gas 
plant is to be operated separately. 








THE way in which Mr. H. O. Channon, General Manager of the 


| Quincy (Ills.) Gas, Electric and Heating Company, does business 


seems eminently satisfactory, in that all branches of its trading have 
grown with great rapidity. In fact, so great has been the expansion 
on gas account that he was recently in the market for an 8-foot set of 
water gas apparatus. The contract for the apparatus has been 
awarded to the Gas Machinery Company, of Cleveland, O. 





THE recent annual meeting of the Newport (R. I.) Gas Light Com- 
pany was likely the best attended meeting ever recorded in the his- 
tory of this sterling corporation. Perhaps one moving reason for the 
great share representation was the fact that, for the first time in its 
history, a Vice-President was to be chosen. President Bull long ago 
having declared that the duties of the Presidency were becoming so 
numerous and exacting that it was necessary to afford some measure 
of relief in respect thereto. Hence, the creation of the office of Vice- 
President. When the result of the general election was announced 
it was matter of record that these gentlemen had been selected : Presi- 
dent, Henry Bull, Jr. ; Vice-President, Andrew K. Quinn ; Secretary, 
Thomas A. Lawton; Treasurer, Andrew K. Quinn. To say that Mr. 
Quinn’s election was hailed with acclaim is to speak the truth; to 
prophesy that he will be as successful along the ne w lines of duty as 
he has been along the old lines’ (and surely his success with and of 





the latter was unquestioned, is virtually stating a known quantity. 
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THE Greenwich (Conn.) Graphic, of recent date, is our authority 
for the following: ‘‘The gas and electric light properties of the 
United Electric Light and Water Company are now in control of the 
Housatonic Power Company, which possession comes under a lease- 
' hold dating back to October, 1911, and to live for 994 years. Con- 
trary to the original report, the United Company is not owned or 
controlled by the U. G. I. Company, of Philadelphia. It is a new 
and independent concern having no connection with any other ex- 
isting or operating company, and is backed by men of wide experi- 
ence in the gas and electric lighting fields. The project of leasing 
these properties owes its inception to the late A. M. Young, whose 
sudden death occurred just at the conclusion of the negotiation. Mr. 
Young had already perfected the operating organization with a view 
of making it a model of its kind, progressive and enterprising, broad 
in its policies, with especial regard to its duties and obligations to the 
public. Mr. Young’s place as President has not yet been filled. The 
Vice President is Mr. M. J. Warner; Arthur Perkins (of Hartford) 
is Secretary ; Richard Sutro (of Sutro Brothers & Company, N. Y.) 
is Treasurer; the Assistant Treasurer is C. L. Campbell (formerly 
Treasurer of the Dayton, O., Power and Light Company). The Gen- 
eral Manager is Alexander J. Campbell, of the New London (Conn.) 
Gas and Electric Company. The Sutro concern is the financial repre- 
sentative. The properties that pass under control of the United Com- 
pany are: The gas and electric supply of Norwalk, Naugatuck and 
Greenwich, Conn., and the electric trading of Waterbury, Water- 
town, Cheshire, New Britain, Newington, Plainville, Southington, 
South Norwalk, Wilton, New Canaan and Weston. The main office 
will be in Waterbury, and one of the first things to be done will be 
the completion of the gas plant for Greenwich, Conn.” 





Mr, F. W. WHITNEY has resigned from the service of the Omaha 
(Neb.) Gas Company to go on the road as salesman for the Kimball 
Automobile Company. 





THe New Business Department of the East Ohio Gas Company, 
Cleveland, O., is to be congratulated over the results of the success- 
ful campaign just brought to an end in Cleveland, respecting the 
bringing to the notice of the women of that city the virtues of gas 
as a cooking agent, and the availibility of such fuel for complete 
success in what is now known as “ Paper Bag Cookery.” The cam- 
paign was conducted mainly through the columns of the Cleveland 
Leader, in which critical presentations of the paper bag and gas plan 
were made. These presentations were really in the nature of specially 
communicated articles (special menus being given) respectively by 
such well-known culinary artists as Mrs. Helen Armstrong, Mrs. 
Elizabeth O. Hiller and Mrs. L. Johnston. Hundreds of thousands 
of No. 2 ‘‘ Waykuk”’ cooking bags of paper were furnished on de- 
mand by the Cleveland Leader, and the advices of the culinary 
artists, as printed formally in the Leader, were then practically 
ciphered out in their homes by thousands of Cleveland’s housewives 
and cooks. The demonstrations were made in the issues of the 
Leader for Dec. 31, and 7, 14 and 21, Jan., 1912. The experiments 
made resulted in great good to the business of the East Ohio Gas 
Company, and if we mistake not, credit for the scheme should be 
given to Mr. F. R. Hutchinson, the Company’s clever New Business 
Manager, 





THE proprietors of the Boston (Mass.) Edison Electric Illuminating 
Company have notified its customers that, beginning March 1, 1912, 
the rate for electric current will be reduced to 10 cents per kilowatt 
hour. The ruling rate is 11 cents. 





THE Public Utility Commission, State of New Jersey, has author- 
ized the proprietors of the New Jersey Gas Company to issue first 
mortgage bonds of the par value of $65,100, and capital stock, 
amounting at par to $22,100, the proceeds to be used for constructing 
the plants at Penns Grove and Bridgeport. 





Me. R. R. Dickey will retire from the Presidency of the Dayton 








CURRENT news is to the effect that a controlling interest in the New- 
port News and Old Point Railway and Electric Company, and its 3 
subsidiary Companies on theVirginia Peninsula, have been purchased 
by Wm. J. Payne, of Richmand, Va., for a syndicate of New York 


bankers and electric railway men, headed by C. L. Allen, of Syra- | 


cuse, N. Y., and Edward F. Peck, Schenectady. Others associated 
with them are Messrs. Chas. H. Dickey, E. H. Griswold and John 
Opper, of Baltimore; and F. M. Duane, of New York. 





“I, C. C.,” writing from Paducah, Ky., under date of the 9th inst., 
says: ‘‘ We have just completed the construction of a new water gas 
plant, in the shape of one United Gas Improvement Company’s 6-foot 
sets, and a Gas Machinery Company’s set, 4 feet 6 inches diameter. 
Also, a storage holder, 2-lift order, up to retaining 200,000 cubic feet, 
furnished by the Stacey Company, of Cincinnati. The necessary 


construction work was done by the Stone & Webster Engineering 


Corporation, which corporation is the controller of the property. 





THE proprietors of the Rutland (Vt.) Railway, Light and Power 


Company report that the Company’s, net earning from operation, 
in 1911, was $150,801, an increase of $29,159 over the preceding year. 





Mr. O. M. Rav, Chief Electrician and Superintendent of Lighting, 
Milwaukee (Wis.) Electric Railway and Light Company, has tendered 
His service with 


his resignation, to become effective the 15th prox. 
the Company dates back to 1902. 


Mr. Martin GILMORE has been elected a member of the Board of 


Directors of the Nashville (Tenn.) Gas Company. He was also ap 
pointed to the Executive Committee of the corporation. 





COMMISSIONER THOMPSON, New York Department of Gas, Water and 


Electricity, has established a ‘‘ Bureau of Efficiency and Economy ’ 


in connection with the department; which was a ‘‘ consummation 


devoutly to be wished.”’ 





Mr. StePHen A. Rearpon, for a long time in the employment of | 
the New London (Conn.) Gas and Electric Company, has resigned 


from its service. 





THE proprietors of the Cambridge (Mass.) Gas Light Company have 


petitioned the Board of Gas and Electric Light Commissioners fo 


(O.) Gas Company, and it is likely that he will be succeeded by Mr. 
E. W. Hanley, now Vice-President of the corporation. Mr. Dickey 
will shortly take up the reorganization of the American Board and 
|Box Company, in the affairs of which he has held considerable 
prominence. Mr. Dickey succeeded his father as President of the 
|Dayton Company in 1907, when his predecessor relinquished office 
because of illness really traceable to oldage. The senior Dickey was 
in his 91st year at the time of his resignation, and his death occurred 
September 14, 1908. 





Tue Directors of the Cranford (N. J.) Gas Light Company have 
named the following executive management: President, Jno. Kean ; 
Treasurer, J. H. Kean. 





RECENT advices from Wilmington, Del., are to the effect that the 
South Delaware Gas Company, with headquarters and central genera- 
ting establishment at Seaford, Del., has completed its service lines to 
Bridgeville and Laurel, and is supplying gas to the residents of the 
named places. Early this spring the Company will extend its dis- 
tributing system to the settlements of Federalsbu rg and Bethel. 





Mr. James L. Ricuarps, President of the Boston Consolidated Gas 
Company, has been elected a Director on the Board of the Merchants’ 
National Bank, Boston. 





Mr. W. C. McMackin, who has served the Hutchinson (Kas.) Gas 
and Fuel Company as Treasurer since the Company actively started 
in business several years ago, has tendered his resignation. We re- 
gret to add that he proposes returning to Los Angeles, Cal., in the 
hope that his illness will be ameliorated through the climatic change 
involved in his going away. 





THE proprietors of the Patchogue (Long Isiand, N. Y.) Gas Com- 
pany have been granted a franchise to extend its mains, westward, 
to Islip town line at Blue Point. The latter place is on Great South 
Bay, midway of Patchogue and Babylon, and it has for two score 
years been famous for the quality of the oysters shipped therefrom. 


’ 





THE offices, storerooms and workshops of the Peoria (Ills.) Gas 
|and Electric Company, have been removed from the former quarters 
‘in the Huget Bank Building to the Frederick Building, the changes 
in which took quite some time. The Company’s new quarters will 
constitute one of the show business places in the city, and notable 
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— to issue 3,000 shares of capital at the upset price of $200)in connection with the operation thereof, will be the carrying of 
per share. 


plentiful samples lines of fixtures, etc, 
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The Market for Gas Securities. 
——— 

The change in quotations for Consolidated 
gas was to all intent nothing. The shares 
came in this morning (Friday) at 141 to 1414; 
but the expression ‘nothing doing” fairly 
well describes the morning’s attention to the 
security. The annual meeting is set for the 
22d, and while the general belief favors the 
idea that the meeting will be uneventful, in 
so far as capitalization references are con- 
cerned, we rather look to the session in the 
light that the annual figures submitted should 
be sufficient to send the stock up 40 points. 

The Brooklyn situation remains unchanged 
save for the fact that some of its tributaries 
(notably Richmond Hill, Newtown and Ja- 
maica sections) have been hard set to keep up 
supply during this fairly ‘‘ old-fashioned ”’ 
winter season. Peoples, of Chicago, ad- 
vanced 3 in the week, and Lacledes were 
quite a bit starchier than of late. The writer 
ef this, in conversation yesterday with one of 
the best known financial authorities in the 
West, was informed that little surprise would 


be caused in certain circles, if Peoples turned 
120 before April Ist. 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 
1145 BROADWAY, NEW YORK CITY. 


es 


JANUARY 22. 





S@ All communications will receive particular 
attention. 

&S The following quotations are based on the par 
value of $100 per share : 

N. ¥. City Companies. Oapttal. Par. Bid. Asked 


Consolidated Gas Co.........978,177,009 100 11 14g 
Central Union Gas Co, — 


lst 5's, due 1972,J.&J...... 8,000,000 1,000 108 105 


ee 





Detroit Gas Co., 5°S......0008 
Equitable Gas Light Co.— 


881,000 


1,000 


Con, 5’s, due 1982, M. &8... 1,000,000 1,000 
Mutual Gas Co,...cccccssesees 8,600,000 * 100 
New Amsterdam Gas Co.— 

lst Con. 5's, due 1948, J. & J. 11,000,000 1,000 
New York & Richmond Gas 

Co. (Staten Island)..,..... 1,500,000 100 

lst Mtg. Gold Bds.5 p.ct... 1,000,000 - 
New York and East River— 

Ist 5’s, due 1944,J.&J...... 8,500,000 1,000 

Con, 5's, due 1945, J.&J.... 1,500,000 - 
Northern Union— 

lst 5’s, due 1927,J.&J... .. 1,250,000 1,000 
Standard...cccccccce eeeeeters 5,000,000 100 

Preferred,....ccsseescceseee 5,000,000 100 

lst Mtg.65’s,due 1980,M.&N. 1,500,000 1,000 
The Brooklyn Union ....,.. 15,000,000 1,000 

ist Con.5’s,due 1948,M.& N. 15,000,000 _ 
YONKErS...cccccscccssccecesee 209,650 6509 

‘nut-of-Town Companies. 

Bay State.....cccccccssesees++ 50,000,000 50 
ig Income Bonds,.... 2,000,000 1,000 
Binghampton Gas Works.... 450,000 100 
“ Ist Mtg. 5’s......... 509,000 1,000 
Boston United Gas Co.— 
lst Series 8S. F. Trust.,... 7,000,000 1,000 
ee = sees 8,000,000 1,000 
Buffalo City Gas Co.... .... 5,500,000 100 
Bonds, 5° .....ceeeeeeess 5,250,000 1,000 
Capital, Sacramento......... 500,000 50 
Bonds (6's).......es0.++5- 150,000 1,000 
Chicago Gas Co, Guaranteed 

GOld BONGS...cecesseesesess 7,660,000 1,000 
Cincinnati Gas and Electric 

OP. pubancncasncenteneenc;see 29,500,000 100 
Columbus (0.) Gas Co., Ist 

Mortgage Bonds......:.... 1,500,000 1,000 
Columbus (O.) Gas Lt. & 

Heating Co.......essesee-- 1,682,750 100 

Preferred 2.20. .eseresess 9,026,500 100 
Consumers, Toronto,........ 2,000,000 50 
Consolidated, Baltimore..., 13,460,084 

Mortgages, 5°s........... 8,400,000 

General Mortgage 45¢.... 10,661,0°0 

Con. Gas Co., Baltimore 

City, 436... ccccccccscceee 2% 751,000 
Consolidated Gas Co.of N.J. 1,000,000 100 

Con, Mtg. 5'S.....e.se008- 976,000 1,000 

Bicctcncisseecede<ésose 75,000 => 
Detroit City Gas Co......... 6,580,000 - 

“* ~ Prior Lien 5’s........ 5,619,000 1,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds.......+++-. 2,000,000 1,000 
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Essex and Hudson Gas Co.... 6,500,000 

Fort WAYDEC....cc.ccecesees+- 2,000,000 
> Bonds ....+++e0.. 2,000,000 

Grand Rapids Gas Light Co., 

Ist Mtg. 5°S...ccecccsesseees 1,850,000 

Hartford.....0. seccsesseesess 760,000 

Hudson County Gas Co., of 

New Jersey......seeeeeess 10,500,000 


4 Bonds, 5’8...... 10,500,000 


Indianapolis .....6.sseee-ee++ 2,000,000 
™ Bonds, 5’s....... 2,650,000 
Jackson Gas CO.....sseeeeee2 250,000 
- lst Mtg. 5’s..... 290,000 


Kansas City Gas Light Co., 


Of Missouri.......seessees+ 5,000,000 
Bonds, Ist 5°s.........+++. 8,822,000 
Laclede Gas Co., St. Louis. 10,000,000 
Preferred,.....e.cee-cee++ 2,500,006 
Bonds......5 sseseeeseeess» 10,000,000 
Lafayette Gas Co., Ind...... 1,000,000 
Bonds.... sssesesecssesses 1,000,000 
Louisville, .......ceeeseceessss 2,070,000 
Madison Gas and Electric Co. 
» Ist Mtg. 6's......00 400,000 
Massachusetts Gas Compan- 
ies, Of BOStON.......+0+++00+ 25,000,000 
Preferred .....++s+000++++ 25,000,000 
Montreal Gas Co., Canada.. 2,000,000 
Nashville Gas Light Co...... 1,000,000 
Newark, N. J., Con. Gas Co, 6,000,000 
Bonds, 6°8.. 1. ssseseeses 6,000,000 
New Haven Gas Co........+. 2,000,000 
Peoples Gas Lt. & Coke Co., 
CHICAZO....6-sevseeecseeee++ 25,000,000 
Ist Mortgage.......++++++ 20,100,000 
2d ” eeccccceseses 2,000,000 


Rochester Gas & Electric Co. 2,150,000 
Preferred......esese-eeee0 2,150,000 
Consolidated 5’s.......... 2,000,000 

acific Gas and Electric Co.. 15,500,000 

St. Joseph Gas Co.— 


Ist Mtg. 5°S........0eee000 1,000,000 
St. Paul Gas Light Co....... 2,500,000 
lst Mortgages, 6’s........ 650,000 
Extension, €6°8.........++. 600,000 


General Mortgage, 5's... 3,447,000 
Syracuse Gas Co., N.Y..... 
BOMdS....000 veccees ceccee 2047,000 
Washington (D. C.) Gas Co. 
lst Mortgage, 6’s........ 
Western Gas Co., Milwaukee 4,000,000 
Wilmington (Del.) Gas Co... 
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100 
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MEETING TIMES OF: THE VARIOUS GAS ASSOCIATIONS. 








American Gas Institute.—Annual meeting, October 16 to 18, 1912. Atlantic City, N. J. 
Ofticers: President, Ira C. Copley, Aurora, Ills. Secretary, Geo. G. Ramsdell, 29 West 


80th st., N. Y. City. 





Canadian Gas Association.—Annual meeting, 











Missouri Electric Light, Gas, Water Works and Street Ratlwau Association.—Annual 
meeting, April, 1912; St. Louis, Mo. Officers: President, F. E. Murray, Louisiana, 
| Mo.; Secretary and Treasurer, N. J. Cunningham, Springfield, Mo. 


National Commercial Gas Association.—Annual meeting, December, 19}2. Atlanta, Ga. 


Officers: President, Arthur Hewitt, Toronto, Ont.; Secretary and Treasurer, John| Officers: President, C. L. Holman, St.Louis, Mo. ; Secretary, Louis Stotz, 29 West #th 
street, New York City. 


Keillor, Hamilton, Ont. 





1912. Officers: President, R. M. Searle, Rochester, N, Y.; Secretary, C, H. B. Chapin, 


29 W. 30th street. New York City. 








President, A, B. Macbeth, Independence, Kas, Secretary, T. C. Jones, Delaware, O. 


| " ssociation.— 1 ting, May, 1912, Kansas City, Mo.; Officers: 
Empire State Gas and Electric Association.—*nnual meeting, New York City, Oct. | Natural Ges 4 m.—Annual meeting, May, 1912, y 





Guild of Gas Managers of New England.—Annual meeting, March, 1912. Young's Hotel, | 


New England Gas Association.—Annual meeting, February, 14th and 15th, 1912 
Boston, Officers: President, J. A. Coffin, Gloucester, Mass.; Secretary-Treasurer, N.W. 


Gifford, East Boston, Mass. 





Boston; monthly meeting, second Saturday. Officers: President, Walter G. Africa, | New Jersey State Gas Association.—President, William H. Pettes, Newark, N. J.; Sec- 


Manchester, N. H.; Secretary, H. K. Morrison, Brockton, Mass. | retary-Treasurer, Arthur H. Osborn, Belmar, N. J. 








' Ohio Gas Association.— Annual meeting, February 6 and 7, 1912, Columbus, 0.; Presi- 
llinois Gas Association.—Annual meeting, time, March 20 and 2], 1912, Auditorium dent, John M. Garard, Columbus, 0.; Secretary-Treasurer, T. C. Jones, Delaware, 0. 
Hotel, Chicago, Ills. Officers: President, C. B. Strohn, Elgin, Ills.; Secretary-Treas- | 
| Oklahoma Gas, Electrie and Railway Association.—President, Noel R. Gascho, Alva 
| Okla.; Secretary, H. V. Bozell, Norman, Okla. 


urer, F. E. Newberry, Dixon, Mls. 


lluminating Engineering Society.—Annual meeting, Sept. 
Meetings of Sections, monthly. Pres’t, A. E. Kennelly, Boston, Mass.; Secretary, 
Preston S. Millar, 29 W. 39th street, N.Y. City. Sections : New York, Secretary, Albert | 
J. Marshall, 16 East 40th street. New England, Secretary, H. C. Jones, 10 High street, | 
Boston, Mass. Philadelphia, Secretary, L. B, Eichengreen, Broad and Arch streets. 
Chicago, Secretary, A. L. Eustice, 105 North Wabash avenue. 





Indiana Gas Association.—_Annual meeting, Jan., 1913, Indianapolis. Officers: Presi- 
dent, Howard L. Olds, Indianapolis; Vice-President, Wm, Wallace, Lafayette ; Sec- 


retary-Treasurer, Phiimer Eves, Indianapolis. 





lowa District Gas Association.—Annual. meeting, time, May, ———, 1912; Lincoln, Neb. | 


1912, 








| Pacific Coast Gas Association.—Annual meeting, Sept. 




















1912, 


—- Officers: President, W. Baurhyte, Los Angeles, Cal.; Vice-President, Henry E. 
Adams, Stockton, Cal.; Secretary-Treasurer, John A. Britton, 445 Sutter street, San 
Francisco, Cal. 


Pennsylvania Gas Association.—Annual meeting, Williamsport, Pa., April 8-10, 19)2. 
Officers, President, C. W. Butterworth, Philadelphia, Pa; Secretary-Treasurer, 
William H. Merritt Lebanon, Pa. 


Society of Gas Lighting.—Annual meeting, Dec., 13, 1912; monthly meeting, second 
Thursday. Place, New York City. Officers: President, Fred. 8. Benson; Secretary, 
George G. Ramsdell, 254 West 89th street, New York city. 


Officers: President, G. W. Clabaugh, Omaha, Neb.; Secretary and Treasurer,G.I.| Southern Gas Association—Annual meeting, April 17-19, 1912, Jacksonville, Fla. 


Vincent, Des Moines, &. 





Kansas Gas, Water and Electric Light Association.—Annual meeting, time, Sept. 1912. 


Brewer, Atlanta, Ga. 





Officers: President, H. B. Hoyt, Jacksonville, Fla.; Secretary-Treasurer, E. D. 
| 

| 

| 


Manhattan, Kas. Officers; President, B. F. Eyer, Manhattan, Kas.; Secretary and | Southwestern Electrical and Gas Association.— Annual meeting. April 27, 28, 29, 1912; 


'yreasurer, J. D. Nicholson, Newton, Kas. 





Michigan Gas Association—Annual] meeting, time, Sept. 
Officers: President, F. W. Blowers, Kalamazoo, Micb ; Secretary-Treasurer, Glenn R. | 


Chamberiain, Grand Rapids, Mich, 


Houston, Tex. 


G. Fisher, Dallas, Tex. 





1912; 





Officers: President, J. E. Carroll, Beaumont, Tex.; Secretary, D. 


| Wisconsin Gas Association.—Annual meeting, May 15 and 16, 1912, Milwaukee, Wis. 
Officers: President, H. M. Buck, Waukesha, Wis,; Secretary-Treasurer, Henry Har- 
mon. Milwaukee, Wis. 





